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93S, &S»| SM. S3 7« Sfl, SSi" AI^B, S35!! ^MEIKI 

f £W ass asa^ 

E 1- §£H 71^2] S3 SB Si S«2| SBUS LFEftS £9. 

£ 2= §EH ^la^J S3 SB 2^ 5WI2I C« §311 UEftf £9. 

£ 3§ a Xill fiAIOflOO C&S SHI*! " &ESI 3*1 2| LH^ ^£ S' 2I*2J21 §d SHI UEKU 

£ 4r £ 3011 EAItj" §7:121 S^S £S*Kr IS^^M. 

£ 5^ g BS2| M2 £MV\\m CP-5 SillS BJEH S»2I LH^ ^2 3 2|J«|2| Id £€HM LfEhtf 
M^E. 

5 6S£ 5011 EAItf §M2| gSft £SS^ 1S°^§. 

E 7£ £ BS2I 7HI3 £ Al Oil Oil Um SHIS BE a 3*1 2| LH^ =?2. S! 2I^Stt°1 Id gEHfi UEhB 
s^E. 

E 8a 9! E 8b= S3 4E2J as- g| S3 E J30Ui S3 £HH IB 2J= $|*lfl LhEH^j E3. 

E 9= E 5(HI EAIftf ^1 5*1 2| £|*l S E J3 3*||EJ B£ 01^21 ISM Slti" ^A-fl^ 
1 UEKS MSaS. 

E 10a, E 10b, SI E 10c^ B 9T32I 7H14 ^AIWICHI CUE SaS B!£*| .3-*l« A«m= LhBh 

h.}hhe. 

"E 1t§ S3 Id 3 ^ 32F SIS S3 2! SilEOil HH*I£! Sa« gFEHSI gBjlM UEKi ES. 

E 12= S3 .^3 3! 321- SHE! S3S! «EO0 2i= DIE gas . BEfl SMDII H5EI£ ?I35| SI 
§S1 QE gjaS 6!Ea 3*1 OH £30^ 72 OHM UEPdi E3. 

e 13s gas essi 3*1 ?i- semwi mm ^ S3 e j3^j sba uei^ es. 

E 14S a aS ttEXI 3*1 SMPI WflW ^ SJ= S3 E J32] Qg gESIM UEK3 EH. 
E 15fe gaS "BlSa 3*1?* Ss^Pil HH*IW «"»= S3 E J3£J ECfB H20M UERS'ES!. 

e i6§ gxis etsa &n?\ gstspi mnm <*.2i.= .S3 e j3bj ecu hem uekj! es. 

E 17S S3 fJ37l- Ems S35! ?WS«2| AKAIE .. 

E 18^. £ »S2| X1I5 ^AlOtlQD [[fg SaS gt'Efl Sxll AFSSfe .»Sl».UEI«i ^H^E. 

E 19- «|5 -flAINSI SaS ^Ea S^IM A^^ S3 fJ3M, ^H^H^ EAItl 7^E. 

E 20S SA»oj ojH(^^° > DF2IEK Al°]- S ^)2J git EFS# UEft!!.3EH^. 

E "21S:.fi Xfl6 ^AiMN [CfM S3 E J3M MBfBJSS EAItL 1 * BSE. 

E.22^ B H-S2I ^ AIM Oil [LM§ SHIS a J£l §X|2J LH¥ ^ °' 32j 2|^°| #aj a^ hm Lh 
Efti! M^E. 

E 23£ E 220il EAI^ SaS ^Ea &XI2J ^SSfe MS.^M. 

E 24^ S ^S°J Xil7 fiAIMOl CDS SaS ^Ea §fl?| LH^ S 32| 2I^2F2| Sd 4^HM U 
Btf SK". 

E 25- E 240)1 EAItt- WtV BfEM S«2| S^S ^Ssfe BS^S'. 

e 26g gas &Ea &xioii xiiss a^i 4=321 gaig lfe^ es. 

E 27a, 27b, 27c, 27d, 27e, 27f, g 27g^ &q ^ 4^B^J Xlli UEW E3 . 

E 28— E 27a LHX1 27g0ll EAIt!" Bflftt ffiEfl §*ll EAItT SSE. 

E 29^ E2601I EAItJ" S^ 5^ 5h3t? 2^ ^2| tISl LfEhtH E3 . 

E 30^ E 26011 EAItt ^ 4=B2J i« d^ SI BIIOI^ ^^Oil dHH] UEW* 

EhOIS «M. 

E 31S H ^321 gas &EHM SISS ^&2J ?22J gaiM UEM ES. 

E 32a, 32b, 32c, SI 32d^ E 310U EAISI aq 2^ Sli UEftS E3 . 

E 33e, 33f , 33g, S! 33h~ E 32a LHAI 32d01l EAIt*"5S 01 ^2j E 3101! EAIti" i h 3 ^>E^J a 
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E 34= E 31CHI EA|*J MBI^Bie *itJ#££^Ei°J B^m ELIEiu^ £|£| £9. 
£ 35= £ I^H Sjg^- 4= 2J£ SB 932] QS eSIs ?HS»!££ EA|*j- E!SE. 
E 36£ gJfllS BK» SxltHI LH « §a°] UBIIM 32H£ *!*i£^ UEItf £3. 

e 37^ es*i« bk» s^ioii 7\mm lh^ §a^j o-a ^bum hehz a^i^s Lrem es. 

E 38£ B giSS £ °jH21 71^ QFE sftllr W^^S £A|*h AfAl E . 

£ 39= E 38011 EAI§> 7|S &x|2J fioj- A|±H2| 72 S A|2j CH0IE12I EAItt £3. 

E 40£ E 38011 EAItt §*|2| ay Al^g^J 75 S AhgAj-M =?^V UH2J DU0IEi°J E 
Alt]" £3. 

E 41S §^A|£1 § 38011 EAI^ 71^ £21 AI^SM CH*t Hit LiEfcS £3. 

E 42= AI-gAI- ^A|2J £38011 £A|£f 71* s»2| M3 AI^CH! CHtl" S3" *M EAItt £3. 

E 43£ B »S2| gjx-ll^ B£H2| LB 3©B1lt UEHdJ £3. 

E 44= M3 AI±H2| *!3^1H! Af£EI = ^2 SAIB 7Hefa|£S EAIt!" BSE. 

E 45= a3 Al^yBJ Sjoi^j a^E] = s/d ojei ^lAie mefSSS EAIf £3E. 

E 46£ ay X|£H2| S|°!^0fl A|-§S= A1S 4!AiM PHSffiSS EAItj- S3E. 

E 47£ fi^ M±™2) Ah©EI = AIS *§AI» »eFS|£3 EAIti" §SE. 

E 48^ ay AI±H2| Al-SXt 92@A| ?mm V 4 S£ cHIH ^M£|X|2| 7£M 

»e|3|£S UEftS £3. • 

£49= B iTS2| S»g BEM 3*1 ■ 72n[= 011UAI «^ CHti" 2^ ^^2| SJEIM £So|- 

= E3. 

E 50a, 50b, 50c; 50d, 50e, 50f, 9! 50g= B STSSI aa« §*IM Xli^h- ^g) ^§2^ 

SIM tt'SSKS E3. ■ — ■■— — — ■ — 

e 5i § ' e BSEj a^iia ^ex-ii saw abei^ nmos us ^ahi ?h^^ eai^ ^ §bse. 

E 52a, 52b, S 52c^ ^ 01ISEI2J UB3 E3 . 

E 53a ^ 53b^ E 50a LHAI 50g01l EA|*_ h *1!£*! BJEH ^zHICHIAi 3St^ 

&EH5 ^Al^- ^ °«E^ e^l 91*1 :52H SS^fe E3. 

E 54a S 54b^ B ^ h S2| BJSS Sv2^^ HHxIl ^ S3 E JBS| g£1IM LFEhtf 

E3. 

E 55^ SHSf 2§t .^o£ E3. 

E 56^ £jxH** ^E^l FeRAM2i ^SxilM L1I Aj-.gtl^ ECR BBfZSDI- CVD S*I5 

EAIST E3 . 

e 57^ b m^m =?tsv mm ^esi s^oiiaisi sxii^ ^e^iisi- sxiz.^ m 

d^J LfEFtf E3. - - 

e 58^ s ^se ^ey sj»«-&£asi ^>M^oiiAi^ aa« ^ex-a saa ^i^ sa^si m 

d2J MS^^Ml LfEFtf E3. 
<E32J «S0i| [Htl- ^22J 
11 
12 
13 
14 
15 
16 
17 
18 



oiiuAi b» 
sa 4^3 

§a 

§a #d 



b irss #d LHge p^Maoim= S3 OH-IEJ- 2I^S¥E1 s^ei^ oiiuaim 'bs«kh aiss 
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=3| gatrn 2ie^ 7i^e ^ui^ BH£H oxioii at* 200. se*>, g arss 

OlEffl- ffl£» 2*11 ^01**33 e c932h S3S! ?rMEIX|, S! S3S! 7\m SWIOil 5hy 201 CK 

SEfc!". £ «SS S£! LH^m CI^MEIIOIor^ 71^ &°i OHJEI- SI^S^Ei (HI U All «^H3 XI 

gg §^ 2§ g^oj ^tSQil So KM 21^21- fdofu 7I ~M ^Hltt »£» gx|2| Xili "^011 E*t 
20I7IE mCK Qj^OL B Id) Al^g!, ^ Al^yj, g! #71 BJEill SxIM 

0|go"r= WIS El 4XKH1 at* 201a. 

^El ^21 mZWll 2J= &2SKHIAI »2 SSM 3MSrOI 01 2^*1 12KHI CDEI- 1§1 SHI ^21 
«Sr£ 01 £1 S*|» Sidl^h KWffl act. 

Dill 101, L <9^7I = *!XH2J 2£i seam, 01 2^*! ££■ ±22j £E2I- HIJACK DSWL 
£E7|- ^fiQ ^ SZPI2.NHI LHSHOI SMfe ^ £IXI2h 2iS 

2£7r ^ g°0j|^ a» =^1 t«oMj SCK #^2J §01 S3 ±Xr #1 OISSKH OlEIti" Sxll 

?^oh^ 2ts Him^ goio-io. 

3E1LK HHxl ^(arrangement space)01l 7rtRX|^ M%*2\- »8 S3- »fi2J fflBISHS 2!fl ± 

XF11 *«Sh£ 201 ^\ 01B18 g^ME, 3E1EI010I: t£= Eh3 SfiDilfe 01 £1 £E7h 
oiora flgsi 5?»S oi ^ gSCHI [OBJ- ttflS «i 2^2)2! IS CHI CKI- 4'tSEICHOt SICK OlEit!" S 

swai, aw ®a*a axia ssa sswiai as ra^s 2!« natt oh 
m\= s^eixi s*ra sj= sisoick 

£12, 01£i Afa SOHHIAI 3 OISOI. UBI 7ICHEI3 SJzr 01013^ 4.Xr aora S^OilE, P£2| 3^ 
sgsjE^ SHS0IJI2J, Dili £§£l6r7l °loH Ai^ OIS« E« 3S 3^71- EZolU. 

SH, OrO|3S ±Xr2j 01^01 fi^E|3 MOt^J ti" 0115^ 7\m £0m ^ SiCK 

*!XB CrS^ §^ 0101X11 E^l^^j °|^|| [^^ ^aj£i AI^OI 0|^EI3 °iCK- OlEiSi" 

i^Ei Al^^js QIOlEi ^El St:IM ^H°jg SSEiLh ~£iiJ gxlOll S^S^ ^^^CK 01 
OtAi, E&m §X|^ °]iH gXISF ^ 7I« DHfl ^CHl CilOIEI «EI S*IM 2JtH ^ElEI^ Ei!0IE1 

oiEia- mms] ai^^(hi oieEi^ s^iEi s»§£ xtsftt .^ft-J?jLior^^ 

'»7rBaTQ , 8i)l"Q2J' 2DT 'Ora"»SSl "^I^SBSMAIS; HI (non-impact )0101 7|*AI TIB] 

hioizse ^Ai7ixi sa, ^^°] g xi oil owl]*} mmti -aa 2ioiE n^as 7i^e ^ ^ 2i7i im 
soil, a as 7is g^oi ^sti srai oig£in act. 

S35! 71^^ 3 ?|Oil 71^ nEJl §*TE|^ 7rME|XI7F ^fog 01=^3, D^BJ biM^ 

^Ei°J MM S37I-S3S! 715 tlIE(0|SK Zl^ol 71^ t\\EE[ °I^H 5HIEICH ^ XI CHI E 

e igo^ o\umm zimizm o\~ 201Q. 715 ^ehj a 3^ sb hbqii &ti si^di sb 
Is Ism s« 7W «em sssq. aa e J3(hi q u\& g^i a37F sxbw ^=cb, oidi 

XI M7rs^ ^St OrLIEh 01 hi S^(HI^ 715 ^IIEOII ££-01 ^E 2iCK [QEFA1 S3 E J 

Dili 101, 57HS 6-1436072:011 [0-^3, E - 1 0il EAitj- UrSI- »0I 27H^J 3^(*^)(702)0I UISE 
(non-conductive) a37KxH^4XI^ a3 193(701) Ur¥^J LHS(HI HHxIEIjI, 01 2^(702)011 3*101 
704)01 BHTtlEI^ «SS(f loat)7l- X1ISEI01 a3 E J 3(701 )LH(HIA1 a37h ^SohEH ofe ^?^7r 7HAJ 
El 01 SACK 27H°J 2^(702)^ 2 2^21 EI £EHB ^ S^or7l ?lt^ 3#¥(EA|^^f)01l S^EIOI 
2»CK 0ICHA1. 2 2^EJ E# ^EH7|- SMEI3, S3 &^ (HIE17f ^t»E|01 a3 133(701) LHOil^ a3 

71- mi stmm unum eib, a32i 715 *»e(7ob)2| ^xisck 

c£*K X1I2947245H01I COM3, ![^^£5 UOI 71 (f unne I ) 3 or^31 ^£ttH, 

"SAIOil 2»S| EX-I1(80K 802)7F E 20il EA!^ H&h STOI 5^2011 BHxIEl^ »£ a32j -2|E| 

(HI 0l§§ r 7| ««!■ a3 7rME| XI (805)71- 7H AlEIOi aCF.. E^, a3(803) £Q g^OI ^ ^ S 
(804)01 3 LH¥01i HHxIEIOI SID. OlEitt HHxl ^^011 [[[Eh a3(803)^1 a3(803)7F ^UliiOil 

[QEK yOlSCK OIQil CKK S 3(803 )2J i31 ^°o^ S^M(804)°I «MS -SSSISS ^OhSCK 
: ; a 3(803)21 °30l a3 7rME|XI u^g^J flflJW yOOTH, ^M(804)^ 2^H°1 £fl|(801, 

802)2^ S ^3 1-711 SD. 3E13, Ea(801, 802)^ E# ^EH7h EICH Oil SfBOl 2^7h ^>11 El 3, 

oi ^I sikls^ a32j mm ^mz ^ sack a3£j sis ^ehi 01 a3^ 

5lS £EHM UEH-H^ SS7h Ar^XKHlTII mXISD. 

a3 H3^0H ^Or2i= a 31 2^Sr7l ^ ^71 SS011 7H AIEICH ^^7F SXIEICH 2iQ, 

3E1LK Oil ^?^2J S^OII- a3 193 EM UXmi-71 ^ItH 2!^1 XilS^O^I-3, §A|01I 

Ai2f 2^5^71 ?luH 21^011 71^ Ell mgtm *iCK EtJ", 2^ S92| E# SBIS 2.^ a31 2 
aul-rr ^^011^, a32J 371 »«I9 ^HH^OT SE^ UI3^« OIS Ml a3 OI^HO^rH 
S, Ar#EI^ aHSU- QSOI 9X101 CHtt Xil^OI ^7&|3 SiCK 

E»; #71^ Sfioi 7HAIEI3 ^501 [0^3, ^ o}H2] gfgjOl 3*1 S3 193 LH°J OiH 

tf sas 2w(wais ai 4= sick oo* 101, a3 e j3lh a^' saa, a32j iei^^^hi ^ti- 

t>^ h a31 HH^SWIS a3S! 71^ §HE1 §^AI7I^C1I °iOi lil-EmiEilOl 

CK -EQ-EFAI , a3 332^21 a31 CDEr [II (US ^aroPII El= 193 LH^21 ^EHl a32! 71 

^ -Saw #SSf3, a32J 1EI^ m^oj etf0i| zm SAj5rE^ Bfe 2101 HrS^I-CK 

£E*l-, a3 1932] LH^ ^EH2J g^l gStf^S 21 ^(Hl X11£or= 2 S?2f OrUEK 2l^0ilAi2J 

£2j0U SSofOl" LH" XlrStfe 2L2f ^° a^tf^S SSft IH^ 4 a3 E c331 Xil^l- 

~ 2101 d^oICK 
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a a hi ^om, S3M a 01^ ?>n sjxi S3 anas ^bsiss cra^ ^ 21 £^ 5r= 

fl|°!£|3 2JLK 01 #^°J SE1 S3 E J3BJ 3^WI= 2|2|2J S3 E J3M HH& Alg£! 91 



fl»W2| HO. Ch£S| S3 S3 E J3£j :?gg 

Sr= 2£ S3 E J32j H|g S?@ 0IO1AI71I SD. [MM, £xi ^> 2JHSAI, 

S3 a 31 SBItt SXIW £ S3 1931 XI3«t£ 201 HH^^Q. 

*hb oj H2 i 2*1011 = S3M MS*K?I LK^BJ hL»(£S3M):7l- HI5EIII, S3 E J3^E1 
y\m S1IE01I §5£l£ S3= SABS S3 S^M 2JSH *W2| inBWI S^tlTil SD. 3 33K 

71* S3 B37f EWHHS g?. OllM MOi S3 8321 LH « h ( internal pressure)OI 

CH7l2?ko g o MS oj 3 ^ kB£*H ^££1711 SCK 01 SS, S3 E J3 °^1 LH2» 8 
(negative)^ V Bfi?r 2Q. £tf. SIS S3 E J3^ a BUS S3 E J3LH S3 S 

3LH S32] 4:2011 CI© MW^.SQ. 3E13, O^ ^OrHOISKr S°>01l 2|«, IxM^ S3^ S3 
!J3^25 B ^7f-7il £13, 7\m 7 §£101 igS^EI S3M M#A|5?!3tt oh^ 3^ S31 si 

^aih ^ as as- as sue zmwi so-. 

[QErAL sa^oj oj 3 eg^oj 3^, LFS2 HS3S S3 *4*5Kink absorbent), S8S XHS §01 ^ 
«3jo^ 3ts gj.|j5jog °J3 E J32J LH^OII ^-£13, SAIOil 3 °KHI S3 S4*5!"3 itttfr^ SfcH = 
5* 37l2f©£!W£ SOW HHS^I S3 g^SKDI S31 *W»0| 4^ SJE^ oF3 SILK 01 

EH*}" B*iM AIS S3 U3°J LH¥£ IS" fe*EH7r SD. 

3^01)2 KWH, Oj?|At, S3= S3 S4^SK)I S3! 4 2JE^ SJ"5££#| ^Al£l^ 

20IH^, 3 111- S3 Wfe ul^ ^ SHQ. £Et.N S3 E J32J LH^ 21^ ^^l£r Id 

^ ^> ^ a^eh^^ £|~ a^Ofl, S3 LHCH1 M^£I3 S3^ SOI ^OiXI^-S^ Li 



^ £1°^, S3 193011 ?mX\£ ^1011 CChBh ^1^ 5llE^E12J S3£| M^OI 

1^1 ^3^01 OlSol ^H^F3 ICIEW , S3 E J_3Qir_S3 E J3 LH^2J JJ^M 




□ 4:01! OIL- . ._ _ 

tl ^I^m WlSuh^ 201 0UQ« S3 S^5hS □ 01^ 9Qtm Wi £13, SEtJ 

S3 SS Eft tF^AIH 4^ 2iQ. 01 3^, 3B1^ ^ S3 E J3# 20| Hr^^r 

era, oj32! 7(s ^|^oj jh^o ^s^- ^OiDL 3 °iiH 5l3 ^0rAI3 2iQ. 

CKJ-A1 , 4= ^ S3S! ^I^ §3, AF°^ A1^ Xil^or^ S^fHIE 0|gl 4 

Arf^ 0|£IOi1^ S3S! =SE1M -A»W 4 2i£^ ^ 201 £t^?£l3 SILK 

( 

o 

01 El g^BJ fi^Oil .^.tm^l ^ItT AI^BJ ^011 ^hoHAi^, 3 ^A^^ m 
^tlAKBall Semiconductor Inc.JOil £1^H 3ffl3Ea ,M ^or3 01 BSEfllWIAl 'BlSa 

tl^ CHSf 1mm S|g2J. ^EI5M^ ^3 (spherical )0fl ^SQ. 01 M ^.Sx-jl^ ?S0|7| 
WZk. -?H Eh3 §SSh §S iSffSI ITAI^, °^ M S3 E J3LH011 SBSaa, B 

5.^ SLr^ iSOflAI 2i^2S ^t91 ^> Si# Ofl^LK 3E1LL Ol^j 

Xil^fe ^I^M ^Al^l ^Artfi S S2h S ArX-ilM DRW ^15,877,9432:011 7HA|£I3 

Si^ 2Sh ^ HH^s Olgura M ^x-ll Ahx-ilM S^feQII A^£l^ 2M0I SiS S?0IDK |fAj . 
Sitf Ur2h ITS 3E1ti ^I^M HSSPI WflAIS 3 e*£H S*l ArX-IIM JHSnOKJDS 2M aSol- 
SLK ft S^ai S3 E J30ii 21^25 AhgS^I 3011 ^HltHOt ^ h ^^rAI SXH^r Sl^ 

3 S 3hLr= 3 ITS §"X|01I §SM ^^Pl ^SoPI ^ItHAi^ AH^S 

.g^l^j. xugEioioi: 01 g-xl^ 3 XrX-IIS OH ° ^0H3t= oHX 3EI3 ^ITSJ 2^1 i 

§fil S^BOtorll, fi^SLrS §Si AH^I^ SIOIO^ *iLj~ 20 ILK 

££Lh^ ^AilS^ S3 E J32J g-flgi LH^ §SM S^orS §St> F ^tSor^ 2 .Hffl" '0HJ 

EF £|^g^E1°j ^2J! ^deKDI LH" SSM £iM3^ 221- ^° §S21 S^ 4 SI 

- S3 E J3M XHS^Ot ^Lfe 201 LK 

££L[# SAiiS^ S3 13 LHCHI ittKI^ 4:Arl ^SfrSPI ?ISHAI£ 2£j AI^S2| 7HI S3h LHMCH § 
^AF~ *i2^2J -OI7HM 2JoHA|£ ^^£1010^ t^Lr^ 20ILK °^ S30| S3 E J3LH01I 
^ xl £101 4:A|# ^StrtHOI: t^LO, 3 S3 E J3°J CH^tfe 4= £71! SO. a 3 21^01! SS0I 
3^01l£, ^AFs 913^1 ^It!" 4^&# ^S(arrange)§r^ 2= CflS^I IfioWl SO. 

012^ Oil 4 2i0| E J3 bl§2J e^rS 2^£l°£, ^3 ?FMEIA|2j d|§0l HWXITfl SLK CO- 
EhAi, ^A^ tllS= 0\gt\G\ 2I^S¥E1 ^tr£OOt tiLK 

S3 E J3LH S3 S3 Oil SWI- ^°£I71L|- °3£^Ei A1SS S3LH01I OiMEi SICHO^ 

tlLfe 2 2UI olIoHO^" ^r^°> SX1IS0ILK Wl# #01, S3 E J3LH S32J ^SOil CKr AITIIl^ 
gtf^g SLIEiSPI ?loHAl^ S3 ^3011 ?lx|AI?l^ 201 Ifis^l^ MSCF ? 

Sim ^EISQHl °I*H S^l^l- ^^£1^1 IIH^OII gxIM S3Q1IA1 .tffflS ^fe 2S 
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seam. 

B W3SI SB 71st Kfe BExll Sxll HlgSr= mi 2i£0L 01 §a1M 21^21- HIS 

i£g ITg5WI5*f#7l §X|2| ^B S3 gat SSttjll- §A|011, JEE^ 2|^2h°l -Idi Oh? 

2§51£S ?tStJ-£S#l S3 E J32J LH^ 521(193011 #01 21^ S3^J g^, LH^, S£. pH, S3 
§)t a m an g?|2J 21^21- HI2^£S §71 LH^ h M SSIT 4=E 2Ch B BTS 

2J D|£1«J §£lt X1I25^ ^ Si, 0I2HT0I XII 2£J fifflS S3 193, S3*! 7rSE| 

xi 3 S32! ?m wsws mi sjq. 

ma ai±m xii§t^s#i ?b e>2 ssm 2»*a 2i^2r°j sstf mam o r ? 

4: °JE^ 21 £B 0H-IBK SB 71^1 Sfe SStt BESI SA1M J3IS5H3I 2|^S^E12| 
^§01 7^ohE^ Sfe Ql 2£D1, E£J- Af§XrM ^?BSr7l ?loHJ 7|* §x|2J SB Al^gl H3t^ 

s#i ^~ §^s eissrs Am- 01212] ahjoii ^ 7\mm m?vstm em, 01 ai±b 

Oil Ai-gEI^ CHI S3! 4XrM fllSor^ HI SD. f 

s efgo, o.^|(3^j)^ bh£^j 2I^S^Ei2] Oil Li AIM B2!-£r7l ?lt)- OilUXI -BS ^B S 01 

OflUAl BS ^BOil 2tfH BBS OilUXI S ?bltKQ SiQ. 

Sit. 2H« BExll S*IM AfgS^ B WS2I Id AI^S^, SfllS BEffl 2*I7> UHxIS oh^, 
§71; E23xl! §7| LH^S^EI 2?Sr= S? 4€h 2I^S^E1 d2i ?£ 

^ a a gjxii^ asa 8W8Qg ^^sj 21^011 ssm stwi sit* ss id ?boi gas sra 

SIS; S*1I^ BEfll §-a1°J 21^011 gXIS 21 SIS - 01 21* tlS2h gjx-il^ "^1 SWI 2j 

^2 SlS2h2J AWI2J A^l ££011 2JuB 3^01 ^5^iJ-; 9 ^d 9 ^^i^ «^| S*|2| §S i 
ai ^chQ]] oj-h ota^f sai^ o,^j. 2|^ #ai 4B-m ^Hloffi 2!Q. 

7IICI-7K E ^S2] ^x-il^ «^l &xlM Xil^oh^ ^S^. Si°j 2 ^a^CHI Ss^ AM B71I; 

A2J ^^M^Oil JH^l B71I; Si2] M?\m= ; Si 9 AOil 2J^H ^ 

Ai£i CH4 k M^J LH • 21^ Ss:^ BM ^^5^ E^l; AhguH3 ^M^M ^11 4 h 

ehs 5^ ewi; ^es^ sss.oi^a^aai_3aijH«*t5 btiim ^^ek . .._ 

t£*}, B oj-Ex-il gxIM ^l^fe SI2j a iS^ou AM ^^tfc E^l ; 

A2J ^^Dil PH^l ^^3^ E^l: Si2J Ail^iuh^ B^l; Si ^ AS ^^^1 LH 

a^2J LH • 21^ SS^-CHI BM ^^th^ BTflJ £2o fit AhgofOJ SM^M sffll ^EHS of 

•H 3EJ 2 SE^Oil ^^^h^ B71I; 9 £2^M 5HEiy^H31 MsS 0I^CH2 S^x-ll 

3^M ^^sh~ BTtIM 5t^EK 

TilE^K B ^SQil [USB, 71^ §^I2J SB Al^gQil^ ZltHl ^T^^^l STWIEIOi 2i~ ^1^ SIIH 
SEIAI^h ^xltlOi SiSDj, 01 7\m ^ilH ?fSEIAI^ 7HB §£M ^B^F^ Sf2!¥M 2J^H ^BS 7HB 
SSM SfH DiiOIEISAj STB C1I0IE1 °A|^; ?| IE AM 3E A £A|^; si-oi Q|| 

0IE1M ?l 3E AS ¥Htl5h= BB^; L1I0IE1 BB^W ^loH ^25^ CilOIEiM S^ul- 

^ LUOlEi °A|^; ?|s &xl=HS¥Ei ?l 3E AM ^d§E ^B C1I0IE1 g ^25f Hi 10 1 El M 

715 SxIS §M S^^; 7I« S-xl^^S^Ei S3B ^123 ^M ^ h ?«*ff 23 

^^s aasjs oiiuxi ^bithoi, ?\m ?\^m mux\ bb^wi bis^s g^f^ 

DilUXl ^3^; 71^ gS|2j 71 3E KM ^go^.7| IE K 7| 3E KS¥E1 ^ ah 

71 3E A 9 71 IE Bt S°o^ 7| 3E A °A|^ 9 71 3E B.^AI^; 71 3E AM Sxfl^ ^ 
E^ SaIIHI 2!^offl ?IB L1I0IE1 ^ B3S& QIIOIEiM S^l^ ^E^l Sxl^^S^Ei ^Ai^fe §M 
»oi CilOIEiM fi^oh^ ^B LilOlEi £X1^; ^s^fS BOIEW ■ ^2t|- LilOlEi ^Al 




^M ^UftfD. 



Et^, B S3 E J3^, HOil HH*IS ^CHE ShUSJ SSilS &ESI §X|7f 2I^S¥Ei2] ODD XII 

Hfitte DilUXI as 5! OIIUXI SB ^BfHI 2J^H aSS OilUXIOil 2J3H gSTEI= *9b ,; ? 
Hluh^ 210fl 3 ^301 2iQ. 

7flQ7K S3M ^AFAI7I~ gAI- aOEDil S^EI^ S37h MCH 213 LH^Oil eL h (negative pressure In 
the interior)^ S3 E J3^, [[>Eh B^M ^^r^ ^ 4^B; Si 2I^S¥E1 

CHIUXIM ^ ^BM S^AI7I= (HIUXI2f §^2J 01IUXIS a»AI?IS OIIUXI Bff 4BM 

^uiui-3 aa. 

E^, g^M §71011 HHa1£! SaIIS BEx-II &XlM Argol-12 £7|2J LH « h 0fl EO-Bh g7|2j M« h M 5 
l^r^ ^ 4=B a 2I^S^Ei ^l^^ 01IL1XIM ^BM ^AI7I^ 0UUXI2I- EhE 

2J OilUXIS BBA|7|^ OIIUXI BB 4^BM ^Hlt!^ B ^S2j °fq i§ §71 LH^S Slot 

^ ^BOil °^H|- §71 LH« h M HUnt^SAM §71 LH^TM §7I^ES S°A|7|^ B 

711 M ±tt&0. 

no?\, b ^2i naa ^x^, 2i^s^Ei his^bs s^j a* oiiuxim s^^s b&ai?i& oil 

UXI B&4BM 7bl3r2l, 7HB 01 S^M S«tWg£S^I SSSQ. 

B SAIIAiOIIAI, §01 'OilE^EKmetacenter)'- g^A|2J ^g^SF SAI-AI2J ^^(iine of 

buoyance)2J m^M 2|DffiJQ. 

EtJ", B SAIIAIOflAl, §01 '%W£ BE35II SM "2| gljllS^ 2[§2J 3^ 2^, 3 SOllAiE ^ 
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t\ mm is sws, b^s, s^s ?i§, si 3 Emm. b^ tis^i asmch 

ffl* OflUXIS Siofe »«£SA|£,. 01 *g**m S3*! 71^ §x|Dfl tin, SxlOII OflUXIS 

A1 SSofe 4B0I §R| SI XI, ?|x|Oil HHXIEIDI 2J71D 21-MEIXI, $IIE §0il HHxIE! 

CH S« ^oHIK 01 WOBE, 7I3^!S S^s^ 4Bt »=■ SxIM AFS5PIB SFS, S3S 7 1 

• SW> K= SB S32J LH^ Si^c 20| ^stH3Q. CHIP 19, 01011 CKL S ^ = 

§s es ^swiaibj (si ait «*n it 4*B*fe chi oil xmm ^ SICK 

□loKHl . B ^SOfl [OS gAIOjIS £S0l QWOIB 20IQ. sg| Sxl?l- S3 S32| LH^Oil HH 

X|EI = ^Ailtl" £S0l £A|011S 01 = Oil 201 CK Sxl^ S3 E J3M 01 gH BE!" OHJEI- D€ ^ 
^011 CH^HAIE M^ti" SCH3 4= 2iQ. 

(»n Aim) 

e 3£ h irs2i ii MAwm\ mm a^i^ bexii sxi°j lh^ ^s eai*j m^eoiii, sEti- 21^ 

SAiara Id UEftSCF. £ 30il EAI£! giH*! BE« Sxl(ll)^ 21^ AS^Ei g-*|(11)S HI 

S^HS S3EIS 7I33(12)S 3^(13)^ BSSKf OilUAl BS 4*B(14); Oil U XI BE*- ^B(14)0il 
2JSH S013 3^1011 2JSH s«£|& §fi ^'^ £B(14); £^B ^B(16); ^3 ^B(17) 51 # 
3 ^B(18)S StJiHIh 01 §x| = °|H S931HI HHxl^Q. Sxll Xllg^i ?I3^0]| CHoHAi 

3XK7I °£, B, £h «Mf3 g0| 0|g£|^ 20! bH^oHIl-. Sg}> S»2| 53 ES 53 5»M 
^OiE OilUXI B£h 14)21- *EK15)S SSSfe 201 HfBSBKh £SOI ^AIIoFTll 01 = 

CHI! 201X1°]-, §3 ^ ^B(17)£ 3^3221 2\M *!2El^ FeRAM(SS3S ^Ail^ IHI2£|)1 

nimtm 201 h^oHik 

Sfi 4=B(15)S °JH fJH LH^Oil gSM S^o^l 201 3 &x|(11)M ^Ei^ ^ 

B SSOIQ. 53- 4=B(16)^ §S 4=&(15)£g^E1 E J3 LH¥ S^Sf- §S 

(17)011 XiSS §Sf H|in§H31, CQ-EFAI ?J3 LH¥ gfi^ 2|^S SdEIOIDt IgtCK 

§M ^g ^B(17)^ 4^B(15)^^E1 S^>& LH^ §S ff& OFUSI- 193 LH¥ 

§S2h dlintlOiO^ uh^ ^€H(^3)M §S #d 4=g-(18)^ ^E.»"(16)HS¥E12|_ 

—xiAioi-'E&a-s^«"-aas-Ai-«-i!-aoi , ot w m ml3ws^hb«gi'; ?jh lh^ ssm sAi^m H2* 21^ 

O17101IA1, EJx-ilS B£*ll SxlOil ^g^teti" §M ^j^ ^go S OIIAI&Q. SXll^ £E 

*il S-xPI- SB E J3 LH¥01I HHxIEl^ ^'£1^^ lt^!3, S4= (1)SiO r ^ SiN°| 

01 01 g a-XI^S ^^£101 9H2J P H# {11 Ail IS^^LK (2)930flAi21 Btl# . 

5^ ^52J SAI5 MStmi}, (3)^3^1 slKpyroelectric effect)^ ^ItH 1 

Oil U AIM B&W ^ 2fe ¥ EF0ISE1 l^o^ SH 35 S3 2^^ ?I^H .^XH ^IxIM S^o^ 
*!!AiS 73ISoF7iLK (4)QB 2M S01IA1 ^A1^ 0!§S M^^i £S«S Olg^fOI SSHOilAi ^»2J gflH 
CC1-M g^S i!!AiS l§m= ^SQ. 

£ 4^ E 30il EAIS §X|2J EAI^fe £AIEQ1Q. £3^' EE 4011 UKh BOL. 7ia«fl 

(12)^ 21^ AOil 2JtHAl S-Xl(ll)^^ l^tl^ 2^, 01IUAI B» -*B(14)S 7iaq(12)» 3^(13) 
tH^QK nan CFE/B^a S^^S, §S ^3(15), 5& ^B(IB), ^ 4=EK17) 
^ §S ^(18)01 ^S@D. 

. CKhAi §M ^(15)^ °J3 E J3 LH^S gSM S^l-H/Zl S3 301, S3 g 

5, pH, LH¥ B£ ^xlM SE1^ ^B SM0|Q(E. 42J E^l Sll). HQ Om. &x| 

(16)^ H1EFA1 S^>^! 133 Lfi¥ "SM2I- UIJHEI^ §S ^ ^&(17)^^Ei e^ttCKS 42J 

E^l SI 2) . [Q-BI-Ai; €d£|CH0|: sl^Al 01^1 ^gu^^ E J3 LH^ §S 

£h UISSCKE 42J $m S13). 0|?l/J, §2 -43| 4EK17)M IHti" 52011 ^l^uKfl 01=012 

93 30171- Al§& ^(WIS 10i 2HEIDia)0l*hS EDI UflSHI 83?f m^lEICHO^ u^XI 
WIS MOj S32J pH, LH¥ &q §01 BSEI2i^AI# 5§§fe 22F BCK 

S13MAI, S3 E J32| LH¥ «EH2h 2I¥IHI #<l'E|010t % y I'fi^h StEffl SB. ^B(16)0fl 2JtH 
^§EI3, S3 E J3 LH^2J an £22] §S ^^1 ^B(17)0il s^SICKS 42J Bfll SI4). 01 

7IAI. S"B ^B(16)M OlgoPl 01 §S S4= ^B(15)0fl 2J5B LFM SMSK UIjjZ 

4 2JP- 

i£t^, S-M S130IIA1, BB 4B( 16)01 S3 LH^ SS^ 21^21- mt} ElOiOf: 5^X11 1 S^fB , (MIUXI 
B&01I 2J^H a^S 3^£ §S S3 4B(l8)0il 2J^H S3 S3 LP? 21^^ S3SPI ^ Oil 

uxis sasD. oi^iAi, . oi 1^1 ^iti- wuxisai wis - , ^eh, aa, s^iek Ah^ 

E SOI 01 9S 4: SiEf. ns MOi, S3 301? I- XI SE! ^ 01^^ El^.20| ^3EIB, OIS M01 9 

3M mm mzm 21^ b(oiis.so) S3 .5 y\m sxdoa w^ie^ a^h^i- it^lk 13 b 

g S3 38 71 s gTjo. oiji s§| ^ f ^EH, AISE7I- OlgEIS A&2| A|2f 

= SZHH axil 4 SID. H 301, S32| pH 23*!- #31 «M AF8*fe 2 21 Oil E, S 
3 301 M 33*!- 13S ^loH AfSES AFguf^ 2 HI- ITOI #3 4BM B^o^ 201 4 2iQ. 

01^1 Oil ^SS Sx-OS BEj-II SxPF S3 5! 71^ SxlOfl OlgEI^ g^, m\ S^OI ^?|.?l 
xlOIIAI; 71 « SSKHIAI 5HEIXPI- ^?lu^ 3?| 2|x|01IAi; »Bin »H0IW; §IIE »»l gOilAI 2I¥ OflU 
AISA1 OI SxlOll 7I3^# XHSefe 4B1 ^xl^fe 201 ?\&\Q. 01 «Hx| 2101 E, URitl 713^1 

sse^ ^boi sisei- sxi?f ^ g^oi^iB o^B, S3 a ?\m sxie oigu^i am S3 e j3 

21 LH^ 52 # Ofe 201 7feST ^> SiCK WIS MOj, SSOIU DHSOilAi UDIXIS- AhOICHIAI S3 S3 

m fiam sxim oigo^ 201 7isv 4= koiai, g§s a§^^ S3 S3e t^si 
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Q. 

£ flAIMOil [Q=3, Oil U XI 43£3 5*171- JB3SD. \0&M. 21^21- S^EI^ CHE 371 
HH£j2J £H|(provision)01l CH*!" l'S7l> KD. OIS 2J«L 5*1 = *ftS E 13 LHXI £ 16011 SAIS 3 
301IA12I- SOL ^lOIIAI CHS £|X|2J 018* Wtl HHXIV 4= 2!Q. 5x171- S301! HHxIEIS, tfAl^ 
°g S32J £j*H 521 SSWMI 2101 7teMSCL 

E£L 3*1 7h X1I£EI = Oil U XI eg- 43^, 5x11 5*§S|-9a gfi*> 7I2W« ^^jofe 43(^, B 
6JAIWIMA1 33 £^)a UHxIOil im Sfi7h KCH73AL 5x11 -MSS* ^ KCHAL £ 13 LHXI E 16011 
EA|£! HI-2I- 9S £lx|2|- 301 01 £ $|*|0il EES S301I 013V 4 21 Q. 017IAL £ 

^Al 011011 CHM, 7I3^£ HI EES HSHXIEh 713^01 BAI32S 21^21- S^2^ J1ISEI 
£ 2E1 flISV 4= aOUL Sj»S|£3 2l^2h HIS*SD. 

Oie SOUL S2£J FeRAMOl gfi ^ T A 43(17)£S OlgEIS S°, °'b^o^ 0|g£j 

DRAM(Dynamic Random Access Memory)]!!- §01 3^££ DlOIEifi 3^11 7IBI- 1, 4 SD, E*f 01 
43S 3301 Bai Wi5xh DilOIEil °XIIT 4 as Hl?l^2 MSEI7h £!CL 0121- 1T0L FeRAM° Q 
0H Ai| A f 7fe*p| *HIh 3E12, FeRAM^ HI*IITgO|7l IB SOU, 32101 M3S1T 3^01!E E110IE1 

i x-iiTi^OT soul sas ess 5x11 S3 shqii ch« m^hs oie^ 4^ a>ii *jq. sex 

«5J£I£5 flgSfe FeRAMSS , X1S°T£M 5x1 2f SStf i!2 icli ^t»KH 01 4*31 

£3 OJ-UBh §S X1EI1 ^ oi^| £JQ. 0|2 gOj|AL aj-Efll ESAil^a eg^S, 5x| 

£ □ ±S1KI3 7513gt>1IAi ^gfi 4 HCL fflOL FeRAMg 7feSMI 

£j-m, 34)01 M3SW IIH OilS DIOIE11 X|°X| HI?I^0|H Qt^OI Xi*iq gA|0| 7fe*J 5S 

OILL 0IE1*]- 0|g££ FeRAM— gaS BJEa SxltHI CH^ OH^ §S 

EL S3 E J3^|- ^SOilAI OlE-lEj" OISH-S glfl^ ^5E*il 5x11 Olg^h^Cil ^§1 SH^OIQ. 

££*]■, §3 ^^1 ^B(17) ^ ^Wg^S FeRAM^, ?H HHAIE1S ^X^ Olg^fe ^^Oil 

gas she an s«y ^hihais^i □ btii % y $ acL gxiis a-sa swisi □ ^ thhais^ 

7F HHxIEIB, ^£^1 5"Xl7h £l¥ 5tll^ 1^11 ^t5^^ 3^011 HRF ^01 gaS 

^Ea 5x1 Iai □ 5>il oWI ^ 4= SiTII =!D. 01^ °lth gX-ilS ^^]2J §aih 

e^ohai xi-^i 5£py- 4= SCL 

(X1I2 ^AIOII) — - ^ -- — — — ~ = 

£ 5^ s ^s^j xii2 £aioiioii ma gas ^a 5x121 lh^ ^21 £Ait^ m^eoidi, ££^ 21^ 
ara ti! 5EHS uayjQ. e bchi eais e gas etsa s«(2i)s 21^ a^^ei 5x1(2 

1)^^ HIS^ ^FHOilAI g^El^ 7121^(22)^ 2!^(23)£S S^ofe Oil U XI 3^ 4^(24); Oil Li XI 
2£h 4B(24)Qil BJ^H 2^ CHI 2J^H 5^EI^ §S g4 ^>B(25); ^3 4=B(26); §S ^ 4B 

(27); 5S Id ^B(28); ^ ^61 SStlC^. Oil SB E J3 LH CHI HHxI^iQF. 7^11 ^"Al 

CttlSh d2f ^doh~ -7IS0I Xil^Ch^ SOI Eh 3XF7I H", ^Afd ^Ol 5 

x| 1 srgSfeOil WRt! 7ISq^SAI 4 aCL ^Oi£ Oil U XI ^^(24), g4 4 

EK25). S 4£! 4B(29)M 59 . 5&2J 53011 S55fe 2101 y^5oFCL Ql^l SOUL 5ir& 2> v Xh 
5011 °1^H S5& FeRAMOil £JtH 5M ^ 4B(27)1 ^5^1-^ ^01 EEti" U^ul-CL 

g^ 4B(25)^ 5x1(21)1 1B1^.^« S3 LH^2| SMM g^tlCL 4d 4EH29)£ 

21^ A i^ il^ B^^Ei g^ ds(20)l 4dttQ. S3 4B(26)^ §M g4 43(25)01 4^ 4B 
(29)2:^^Ei2J gq ai^OII EU-a E JH LH¥ g^Ll g4o^ 21 7hS^h7il §M ^ 43(27)011 

XI 5^! §35 E J3 LH " g^EI- HI MAI, g4^l E J3 LH¥ SM7I- ^§2] ^21 3^^X11 

IS^Q. §M ^ 43(27)^ 5M g4 43(25)^^E1 g4£! 193 LH¥ 5S ^3 OI-UEh g4 
1 gaai- HIISEIE^ QcfS!" 521 43(28)^ ^3 43(26)^S^E1^ S^Oil 

°J^R 3^1 E J3 LH¥ i^I £|*j- OilUXI^ Cf§, a^ A, 21^ B, 2I¥ C2J 3 

3 43(26)011 SJtH Xil^S SB ill □^■"eoOBa giJtl-Q. 

52 6^ E 5011 EAI^J §*|2J 5^1 EA|§^ ^AjEOjCK £ 5 S £ 6CHIAL 713^(22)^ 21^ AS^. 
El 5X1(21 )^HS Ail gEICH, ZISH Q§ CHI U XI ^^(24)^ 713^(22)1 3^(23)^^ «^t!CL 2 
^Oi eS£|3, gS g4 4^3(25), 33 4=3(26), gS 1^1 43(28) Si 4=d -43(29)01 5§E!Q. 

01 ^EHOilAL 21^ A. 2|^ °J3 193 LH^2j gfil iA^^QII 0|gEI~ ds(30)l 5x}(21) 
■S. ^d^Q. 01 gq d2(30)^ 0111 101 S3 . E J301I S37I- OR yOLa~Xll 5A^^^. 4£! 
43(29)011 Bj^H 4^dEI~ d^OIEKE 621 B*l S21). Q^, 33 ^3(26)^ gS g4 4^3(2 

5)01 S3 SOlir, S3 g^, £E S PH2F ^ ^JH S3 LH¥2J SSI g4o^ 211 71-^PU 
(E 62] EM S22)i Eti- g4^ E J3 LH^ §S7h §,^EI~ ga 43(27)^^Ei gS! 3^oH 
A1(E 62J 3?ll S23), g4S SS7F SSS ^ 21 3^5^X11 ^gf]CF(E 6a 3711 S24). 

g»4S SS7F 521 3^CT 501 371) S2401IA1 ^ V 2EI3, 3^E|X| ^ (HIAIXI7K 21^ 

A, 21^ B E^ 21^ CS l^SCL g4^l gS7F 521 3^ofe 201- 0ID1A1 Oil A! 

XI7I- iiJSCKBTli S25 SI 3711 S26). 01 AISMAL 33 12f2h «HJ« g4& gSOII 3tH 2I^2F Id 

5oi 7Fs^ 4= aa. oi mti^r oiiuxi s^hhi goig s^i S3 E J3 LH^a §mi 21^ 

g MAie^7l ?l^ (HIUXI1 w^m^E 5S Id 43(28)011 aoH ^tSSQ. 1^1 4^M (HIU 
XI g XF7I5. SEH, lEi, SXHIk A^E ^1 Olgu^ 501 7fe3[0L Id SE^ 33 12f 3 
BIH CHBEI& I'Sa LHg((WIS 101 S3 301101 XI5& S((WI1 fid, 2SE|D|Ei)aQ ^Xl 01 ¥ 

e^ S3a pH7h ^sEia^Ai ^)o« ma ^imtm 4 aa. 

Et.L 21^ A g 21^ BS^Eia g^ d 2 (30)21- t^IJll 5x1(21)011 7IS^1 MSH 4 aQ. Wll 
101, 713^ 3501 3X1-71 °E0I3 S3 M7I fltf tfSSAI, 3501 HOIS S3a PH 5EH 

1 §71 ?lt!- ds^AI i£S Ahgl' 4^ aCL 
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e fe-Aioaw nss ^i^afEi ass passu . nEiBSti W1 UM u3>- & 

013^ gOIIAf, S3 1330)1 HHXIfi HieS|£J §*|0)| CHoH ggE|°I oa S Oia*f *^I0)I ^ 

ac? ^ SB * ra °* 1011 DIEI ^ SfiM BCw^a&aa* asfs«iii 

(«I3 ^Alffll) 

• If °M 828 w5!dR! a 80,21 ^ ™ wwAA^ alm!' 3 

S £AI0fl0)l (013, (32)01 21^ Ag^EI aaonsoa wag; iru ai,|j X | a^.o -,, 

EHCHIA) Hg 3|EIS aaaj S3 01310)1 Sx|7) S|x|g§ H - °iEH HHXISP- 

*£SfcHS ^SEI3 E 8a0)l EAIS H)2|- tfoi ^ (39 M 2j|f •%jV^"s»li 

XB(37)0fl S3?) fiSSD. 3EHA1. S3(38) LH0flA)2J ■ d?£H ^ 3 ni irtSI 3$ 57 

^ sjaa gf?)i Eia. ai§e e^ 93 a»i • «a wisoT H fls sH 

§*| ?|«2| 0|2h ggQfi oiq| A i, »f ^Ch qi 2t2t ^ckb AIS n^MCS HH«CirH 2tni Ma 

|2^^S|W o MB fW* VsSfe tig fe'^Af'^S 

& *&o\ Ei3 aa 2i^ofl m = iMj- ^e^oi aisei llm^loT ?5slS = 

g SOI egg ^ SJi TOE OflUAl as- OlgsfOI 2l¥i5Er5i^a* A»Ai»ioa2 HaS 

OIE-Iti- §0)|AI, g ^'AIOII^ X1I1 a 1112 4'A|0f|2h 2.tiW 4 2iQ. 

■084 fe'AIOJ) 

fyEOICK 1 ' 0C ^ ^ " S£| 1114 ^ AI01I(),I [[>EF BSa SSM EAISfe 

p 5xl£ ^ICHS gilSQ. Slg &*l(43)j= 2I¥ A a 21" B3 Tse %% aSS lit? 

fV E »'!S ^hS?^ 2 ^! 1 ^^! JgSaLSWf ^S!D)S hhxieih.. 7ia« E 
^ A Sc 21^ BOB A) 5X|(53)£ (IB, 0121- -as S=2J LH^Ofl CH^f ^S/qn 5- Stri 

.SB0I □€ SxIS xraiil §xl (53)0)1 A1 21^ A, 21 ¥ 8 sd IlV CS gfaa 
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E*h E lis S3 33 5» 71^ S||E0ilA|2J Oil Jill, XII 2 E= JH1 3 gAIOIIg sj^oFTII 

BHIS mEfll S-xj7h BHxlEI = ^50||# EAI^EF. £ 11011 Ai , §2 OS W= 4^AF2J at.' 

t ueh.hu, e= y\^m lfei=tk oie^ modal ^ *a a cm §*i(79)£2i i>i 

71^1 SEt* ^= £AIQ1|2J g*|t Tell 1 £ AIM (HI CftfSSfl S«EI=- Sxll^ &Xl(71 S 

3 33(72)0U12J S3(73)2] ±g S|x|01| ^2011, S3 33(72)21 S3 SS^(74)2F 91 

£1 om*|| ^g(?5) oi oh M ^^(vg)^ m n g=g ojH^ ^^^(??)^£i ?|s ^(78)011 

2JCHA1, *!AI0!|2j Sfll^ &*|DI1 10 7|^(^ 7ls)l ^714^3 AM ^2£!= S*ll^ 

S-Xj (79)7F HHS&EF. §W|2| S3 £HM HH s^J 5^ S= l 71^ *1IE(78)1 ^gAI^IE^ HH3S 571 
tHIOl^ £E(electric base board)2J S3 £21 AK3I2J S^Oil 2|<jH §£|(79)£2| 3^ g^OI U 

MSQ. 

Ehg, 715^01 2|*«A| ^2J SKI (71 a 79)M §51 OH, S3LH2J §x!(71)= Dili 101 S3 501 
gMl ?lf!H3, 7|s §i|E^ #21 §7:1 (79m S3 332J CHS1IS SSefeQI gfi*!" ID §Sg §« 
(71)21- Q§, §X|(71)= $15 S3 501 §31 ID SS2F HIjKJCK B^f Oil AhOICHl ttf 

2J7F 3*1 (79)21- BdoKM 33 CHMS 21^ CHI AIAI^CF. 0IEi*> (DL S»(79)fe 

33 iwmm 5hm 21^011 s^ftilf Ai-a2i ai^i e= szm oisv 4* zis.m mse. e= 9- 
y ^ g-01, ch^ s^si 3*121 wmm mm, §s £2# gsjir 4 ^7ii sek 

SE4h E 10a LHAI E 10c a E 11 (HI EAIS Qtl3?h ZR»2| S*ilt! BK»W 7153s H3«E* ^2EI 
OI HHXI7F uj-EAl OlOil ^El= OfUQ, S2J2J §7:1011 £^EI = 713^01 &^EI = § 
^))II ^aiCH^ ChE SxICHi S^EIE^ 7Ii HHxl^" 4= OHM #Oi, E 12011 EAI^j U\Q} 
g"0L 7313 £A10l|2J ^ X1M ^Al Oil Oil ^7^^ ^^EIH 712^ 7I~ ^ OfLI 
El- ChE SxlOil §a§ SdoFE^ 7l^f~ ^JX1I^ ^E^l Sx|(81), a 1113 ^AIOIIEJ ^ ^ 
12 ^AIWIOII 5L?mSL£.M ^^EI3 712^ 71^ QtUEt QE SxlOII SSM B&mS.m 71^ 
Ufe ^Ex-il Sx|(82)7h E 11011 EAI& ti^F HOI §^ S3 a3(72)MA|2J S3 
(73) LHWI ^ HH^SQ. ^9 (HI, S3 E ^3(72)2F S^EI^ 7!^ ^ilE(78)0ll SAOiAf , ID 71^(^1 7! 
~)OI 92 ^A|01I2J BXISj bh£x1l S« (83)71- UHSSD. 71^ ^1IE(78)M ^^A|7IE^ HHs 
S 571 BIIOI^ SE ^£J S^^EI- §"X|°] S3 S^AIg^SAN §X|(83)^2J 5« 
01 tH^HSQ. E 12011 Ai, 0f3 715^^ UEFLHH SSa'^AF "ftW 'UEmD. 

Qi, 2I¥^^E1 §xl(81)S 7l2jq0| §5! QL S3 LH Oil ^XH^fe §x| (81 )^ 01IM #01 S3 501 
S£M ?l^a 01^*1- gal 5a LH^ ^fHEh HliH^FOt, Qi §x|EF£| #501 URoKZHl S 
SEI3. S3 501 Sf SS7I- 715^21- VOI SM (82)21- 15ofd S«(B2)» S^AI^ID. 712^ 

Sxl(82)~ §7:1(81 )S^Ei S3 50ia : S^M ^>5i5f3, §A|0il Wig MCH S 

32J PHOil CHtJ- §31 Q§, §-XI(83)M M^AI7I7| ?1^H 71^ §UE^ «2|. Sfl (83)011 7I2^# 

SiW. 3EHA1, 7I5^M ^>dofe, 71^ ^21 §x|(83)7F E J32i MM 

S3 501^1 ISohTIU S3BJ ftn PH# ^g^^j ?|tH ID SMM §x|(82)0il #5t»CF. LF^, §x| 

^ go! a ph §Mt -id^i id SS2I- bJim^hm > t^ej &chai, §xi(83)2h 

01 iy3M CH^FE^ 21^011 Sg^EK 01^^ gg# ^iJ^ ffll, §x|(83)~ E J3 [Hills 2\M 52 M 
21^^ 5^SF71U, 21^2] A]Z[ ^^011 Ol^hE^ Ah^E E^ IT e# OlEltt. SM£ 

5, ^ H ^2jCH, CHS §-xl^^E1 ^fitT §S2K^))0 7I3^# £^71 $m ^SOI SiEF. 

d|Bi*l- gOIIAI, 7\m ^IE(78)^ S37I- 2^ St|2I- ^ felE1 lOII" 2JtH 2I7F01I 2J^H 

°4S!I Hi S^OIIAI. bHsEICH, ^2*2] ™M Hi SS2F ^El~ ^2j D|AW ffl^S^Ei SHI S# 
S3S! 7m ^OtOIIAI gAIS "EE It tm%* 4= Si 71 LI- , &5 ^^AlgHS^I S37F 

MSE|:= ^51 4= SiEK 

E 13 LH XI E 16^ ^71 ^AIWI2J S*flS SSH §"Xl7h 5igEl~ S3 E J32] 751 EAfoF^ ES01 
Eh E 13011 EA|£! S3 E J3^ uh°§ (503)011 UH^S S31 M^AIM S3 B13(5C2)M. 7F 

XICH, tH3 ;H7(502a)^ 51-^9(503)011 IISS 3^ ME1 3 (504)011 2JtH fflia&EF. E|-{§, S3P #01 
LH^Cil A^EI^ §^§!(hollow needle)01 3^ MB13(504)M W^H 5WEI3, S3^ S35L 1 ^||E(EA| 
El XI &§)01l g^SEF. B ^ K SHJ Si-IIS SIEx-II &x|(506)^ 0| SF ^ S3 33(501 )2J S3 B13 
(502)011 §11 4= 

E*>, E 14011 EAIS S3 fJ3(511)^ 71^ AIM SOB S3! M^t^MW 71^^ S33 -«E(515) 
7F S3(513)l 5tS^f^ oF^§(512)2j S3 ^^7(514) ^011 ^x|EIE^ ti*EF.. 33(511)2] S3 
(513)LH0il B ^-S2J. S*DS §AlM HHs 4^ SiEF, 

Eti", E 15011 EAIS S3 33(521)= E 8a S 8b, E 11 S E 12011 EA|£! ^2F 330101, 
.01= S3 (522)1 t^F7| ?I^H ^5^1 HAIIS ^111 15 tH; 21¥ S712F lc. ! EI= ^EHOHAi ^ ^ 
XH(523)1 5*^F= fl!2 ISBi; a All a BI2 ^tH7F 332] ^OIIAI -I^EIE^ SF7I 

(communicative passage) (524)1 Sti^EF. M2 ^bH^2J S3 §3 ^(525)^ El S37F ±H\W UJi, 9 
1 ISB12J S3 (522)= 1112 *»bi1^SM^Ei Xil I I5B1^ 1017F= 21^ ^ CH5 M2 ISbHS Ms E'LF. 

.oiae o^£5 7^£! an (521)011 ai, esa s»(525 a 526)= an l h bi a a 2 ^ehqii ^ 

HHs^JEF. 2^*2] ^£|£! *StH LH2J S301I EH^H A1M -IdoF>1l o|= 2101 HFi^mEF. 

Etj", E 16011 EAIS S3 33(531)= S31 S°oF= EhSS ^XII(532)7F dF^gEICH, S33 cHIE 
(533)7 F 3 $|0| £*IEI01 71 ^1 9\H MS*! S31 AFgoFTII SEK OIEIB »*ISS 33 
(531)011A1, BJEH S»(534 a 535)= S3 33^ a S3S! ^lE^OII 2R. HHxI^IEF. ^^2J 

MEIS ?5#01IA12J S301I CHoH AIM l^oF>1l 5h= 2101 UF^^FEF. 

01X11 E 17S a MS 2| ^Ex-ll &x|7F BISE1= S3 33 ^Qil S^fEICH 2i= S33 71^ §7| 

2J 7^1 7H^HM EAI^F= E=0|EF. E 17011 £AIS S3S! 71^ §X|(600) ^Oil g^TS SJIE 7F 
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ME|XI(601)^ ?\m =2|i§ S31 Mi§AI7|7l M^ allE, S! Si tilEQil X1I31! 

1 fi°5^l £|$H E 13 LHXI £ 16011 EAIB Um ITS S3 S3B 5*JtiD. £*h 71^ 8*1(600)01 
A1, S3 E J301I HH s Sa« SKa §xl(3xls)01l a« MUXI3AI SJSttfe 712^1 MSaPI £1 
43(622), a 01 Si*!- 8x1011 CHoH SSI S£J* f &£!SK7I £1^ 43(EAIEIXI S«)0l HH^EIOl 2A 

D. 

£ 17011 EAI£! HE* BOL -^S £E-l(602)2j gtlS 9 <* tlS^g 2!E«H= ^ 2S SB 7101 
(603 a 604)1 mt\i E|E ^3H(605)2| DAKS 3^«2h SMEI71I 71-MEIXI (607) £MI 

*|E 7FMEI XI (601)71- S*fSD. tIE 7^EIXl(60l)zr ^MEIXI (607)2h tHUI ^§ £Ei(602)2J ?S0il 
2ra 7KDIE(608)1 [QEh th^S a S! bM 7FEI3I2 S^S^D. S3™! 7|* S*|(60Q)£ 

5^MEIXI(601)M^E1 M^E! S32I- ^ ^i-ili 71* QHxflMAl AIM PI 

S&AI2I7I 9|fl ?\m OHx-0(EAIEIXI SrDI ^JPI 9tti 4301 B5SD. 71 ^ OHx-HM SBW7I ?l 
ti 43011 2|fl ^(Platen, 609)201 SB'S = AIM Pg 1£1IOIM(610)7|- ?^EIXI (607)2J 
£*§ gJtfHS ^sjg AIM PI °ra|-(609)01l °^AI7IE* HH£I£!D. 

EIE UAK605)2| 3^£ V 2J 5M71MEU611 a 612)^h HHxlElOl SID. *M7ilEi(611 g 

612)= :?§ £Ei(602)2J 113 StJ^ ±$18^71 2|*L 5M2HE1 (61 1 S 612)011 °1tH §22 S^&ll 
9HE|XI(607)2J EilbH(6CT7a)2J £XH1 2!*»fe § *l» 43s ?StJQ. 2fB!-(609)2J EW 
3x1 Oil Al, XIXI ^XH(613)= *1IE 7FME1XI (601 )2| MS^°J ^31 TlB^fe 8 ^XH(614)1 XIXI^E* 
HHxl E1CH SID. E£h S3 ggj 43(615)2. S1IE 7fME|XI(601) e^M^EI S# Mil (idle 
discharge)^ 3 ^XH (614) LH^OII S31 g°J^EH UHxIEICH 2iD. 01 S3 SB 43 

(615)1 tl^Ol 12 ¥XH(614)2J ?H^1 #oH 5BE 7fMEIXI(601 )011 CH^hCH 4*SSD. 

S3 Si 7\m S»(600)OOAL Sa XI XI ^XH (61 9)71- Xilg^D. 01 XI X] ^XH (61 9)011 Ai , OI^^F^ 
fj- ^XH(6I8)^ 2^ Wt*, ^ Ibl^ ^lEOilAI ?FMEIXI(607)2j 0|g «^£M2J «^HM Ol^^CTI 
XIXISD. OlS^tetj- ^XH (61 8)4*01 Al, All §y (cleaning b lade) (617)^1- g-XIElSD. MSW(6i7)S| S 
E^ ^EAI 0 i CHI tmXI= Sr£D. AilSWS] °J2JEj gXI^I EE #01 Olg^lT 4 SID. E?i, aim 
(620)- £S M^OI S3 43(615)2J A^CHI Sj^H 4tH! (Hi ^715^^1 ?I^H UHxl El 

01 SiD. 3 E1IB1(620)^ ?HE|XI(60?Ph 301 3^ 1»(621)2J t^))il OI^SHl. 3 0I§^ 

EEi(602)M^Ei S^2J MEIXl m\ SXIB 2^ 43011 X1I01BD. 4R dl-QI 

y\m sxi^obai, ?}^_7\m mov\21 HHxiEioiAi._..«E...?eEixi(6o.ns^-s^xiisa-g"S« 
isi^aif^io^ Willis xiichm tfatCK 01 xiich^i- e itm eaiei 

01 2iXl SiCh. , 

EMM, S3 5! 7!^ §-Xl(600)^ 5ilE ?fMEIXj (601 )M =S!U AIM gja ^CHI ^74 ^ 

aii 4 2iD. J\m mmm o\%f>m 431 o\mm °^(609)^oiiai. ^gg aim p?i- 

OI§£!D. OlEIti ^^AL ^ ijH(EAiaXI ^E)W MB ?hME|X|(601 )0il XilSSPI 9lti 4E^M^ 
El ?e Xil^l HH, °JH(^)c OiaV-dSM rOEF 7|s# oj^H aia M^ ^ilE ^biiOilAi 71 

^ DHxlIM S«SD. 

(X1I5 . tf/JOl). 

E 18S a Xi|5 ^AlOflCHl LLf-E ^X||tJ°J ^E^l DUIOI^SJ. LH^ EAIoKQ, £I¥011A| ^E 

:m s^iah m^eoid. e 1801 eais gjaitj «sa sxiod^ 21^ aohai sxi'odssi hi 

-S^^EHM Xil^El^ 21^ OilUXl°] 7123^(92)1 S^(93)RM 01IUXI -B& 43(94)2L 

OilUXI «^ 43(94)011 2JtH S012 2^1 A^oO ^^5^71 ^.H" 43(95)1 StJtiD. £> v 7| 
S-xl^ S3 I93LH^ S37F HHxlSQ. ^ 43(95)^ 5ML}01^E ^(Hl HJtfl tJ^SD. 

0|Eit> SOflAi. 2Xh7l £E, ^, 5AI- ^ #01 3 Sxltt S^&I>E4 XilSS 7I2^MA1 0|§7|- 
^mO, Etl", SxIBJ 53 3ts §xl 3x1 ^011 Oil U XI 43(94) SI ^ 43(95)1 2 
01 tjf^fQ.. 

B ^AlOtlOUAi, 713^(92)01 21^ AOilAI Sxl(91)M 401X13, OHUXI B"» 43(94)S 712^(92)1 S 
^(93)^M S^tlD. 3 <=>, 3^(93)1 A^hOj, ^ 43(95)01 1T(96)1 &AI*CK CD-EFAi , ^ 

43(95) gfga-»(96)2i ass.a* Bog sin aeaD. 

E 19^ XII5 gAIDHOU CD-El- EAia S»S STExll 5M(91)S S3 SHI Z^I EAI*! ^?£E 

■"DID. E 19011 EAIS Hffl« .BES S«(91)fe S3 I93(521)LH2| £JM . S3(522)°1 eqa 
IL12A3, 712^^ S3 E J3(521) £|« f|M (EAIEI XI ^g)0il 2j7« Xil^S 2Xh7l °E0il 

SJtB SE^ID. 3 SxllS BJEB S* (91)21 59011 °l™tm HHxl 5MDOISE7I- SlT&Es 
■?5SD. ^ S3(522)l SLHX1A1 , S3 E J3(521)2J »*M/d (97)01. 2J*H 4^E|Oil " 30| 
D. 

E 20£ l^oj S3(1M°(V), DraiEKM), AI3(C), 3! ^(B))2J uh§(^4 ^M^)l EAI^ 
^ EOID. E 20RM^Ei ST 4 HhEF ^OL ^ ^Ei S3, 15°, DR^EK AI3, SI M^2J ^ 
Hl°1 K|3^ 300 LHXI 700 nm2J iLVg CH^Oil M^EICH »D. ^M°2| ^ H|2J El 3^ CH^f 390 nmOl 
3, 0FS!Efe CHsr 50nmOI3, CH^f 590nmOI3, AJ3^ CHSf 620nmOID. CEJEF/d, 300 LHXI 700nm 

°4 g 91011 Sf^l &s o»^j^ g-xJM^Ei £WE13, 3 OlEi^ 1>^~ Q42] ^ 

4 KhS-21 2^1 ?|oH S31 #oU U" E J3 SI^OllAl SfliAl (97)(E 191 M 2)011 ^loH 4 

<y*!D. OlEltl" &^i^M, ^71 S3 1E1 A^OIOilAi »0I S^El^ S3 HEi! 5.^^^ 201 
7^SO. 

. Etl", E 20EM^E1 S^^l & 4 Si^OL 15°, DI-2SEK AI3, S 1E12J Zj- S32J 
500nm2J E^OilAi ^SSD. 500nm2J JO&mM ^ S3 1E12J gUtil^ O^Efe CH^f 80X, 

.^^^ CH^F 50%, 1M°~ CH^f 45X, 3EI3 AI3S CH^f 5%0IEK [^A|, 500nm2j Etgm If Oil 
EH^O 2Jxil*j "i-Exll SxIM^EI 1^2J ^EOil imO\, S31 S^S &°4 &EH|(^2H)g a 
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&2.£. a^ei &j\ 1Ei oj 3 p stH 2!^£|71l t[~ S32J ^EiP B^ofe 2101 

0171 A1, ^iS g°(HL gOliJ S3 193011 2|2j2| gja« BE a S» § 01 ^ &HJ2J ^ 

mmiSL^w ^42j S3 E^m s«is 2101 7fe3m. 

ktf, oiei*> S3 133 sara S3 ^mm cc^e^ ^ xig*! #011 ^42j S3 133 zw 
1 gxmzm 72s S3*t'.7i^ smm sicnai, S3 aa^-xisa hej a-oi *\mz\ gxisixi set 

Lh~ 211 a«V UJI , S3 E J3LH2J S3M S6S 1M &<3Ai(97)S AfgSKM A^AWI 

711 SUM StUSPI S|4J 4=91 HHxISh- 2101 U^^KIK 0|£1^ 3^0U12j §3 49£scAj , g£ 
2I- ifs 490IU HI 73 21- ITS M* p 490I Ql»7feif 4= SIQ. AhgXfe 0IE1*»- 49WI 2J«, S 

3 sixi&mhi gmwun ^tss §2011 £]oii e«xi*pi eichai. Atsxe 321M xis 

s 21x12011 dai sswwi «xiv 4 21a. 

S3 19371- S3 !33LH^ S3M #oH 1TM 4£!m= 940 AIM 2JSH ^siat!" £|xl £011 

gxlEISJQ^ 2101 3§g UL 3 91 H gxl£! S3 933*EI OlEi^l 7|§ fll E£ JHI3EICH§ S3 g 
=CH1 ffl-BI- 71^ ^]EP 7HI CH3h71 ?|*J XilOi 49M HHxI^rfe S3 S 7I§ §■«, §«7I- 7fel- h 4 2!Q. 
0IE1S- AHIOi^h 2iM UL AhgXW ^^§t! ?IXl4KHI S3 19311 S*|5K@ S^OIIE £1^ §3fQ| X*§ 
4t»£IOU1, g& 71^ oH! ELH^J S37I- 31 ^GIAIEIS 3|S*J.0|0IXI 7I^0| 7^tHXI3, AFgAI- 
£ Q 0I2" S3 SH°| £X| ?|X|Qil S! ail XI XI SfeQ. 

SteS Hf2l- HOI, £ ttSH COEK 21* Oil U AIM «OI*f gf*2j WUXI3 SiWI OilUXI gg- 
4&2L WUXI 49011 2j*H 9^ CHI U AIM AHgmCH 98 SgSPI SIS* WIT 4^901 Xil^^CK 
[D-BFA1 , a^^l g-xl^EI »AhS 1K3I S3M SLHXI7il£! m, 2^3 HHg- ^5EM 

£s«, S3 ssi 2101 7^hsq. 

^H- ^BOI MS ^AlWIOil CO-EI- ^SS Sxtfg ^£^1 &X|~ 3 S3 g^HJ 5^1 S3 

E c33LHtHIA1 Olgl ^ OFLIEK OhEHOil ^OiS U\2} SOI Ol^fe^ ^ 2iQ. 

(HIM #CH, Ol S«2J Ifl^^ BflOlifE °§5i [[f^ °§a2J XI^°J Ei ^thM =§ofc 21 
01 ?t^$\Lt. OM ^ 4=901 ^H|2| Sx-ll^ ShSE^II ^xl7h ^i-B7f ^uoj ^ S a^ oh 

g£l01A1, gxl^ ^"Dij h:a£IH, 3^3 CHtra^-Ofl §X|(£E^, 0| Sxl^ 

US IB, ^x-il Hit SgtmU. £A|Hj ^5MI- S^ aja'KKJI=2| smi= S^o^ SOI 7h 

&5ICK 

H^uMI^ Q1IM #01, 13. TiBrn AlsEflOldtJ-H^ CilOIEI^ SOil UL ^71 Sxl^h 
0|g^ ^ °iQK 01 WIM MOi, XI§& Ef^ej ^g- 4901 ^ ^Hl^i Sx-il^ SJ-S^IM^ 

^XH°J X|g§ ?lxlOil EH^IOI WiXiaOiA! 4 2i3, 3 ^> &x|2j Ti^M 2 

gt^Sai H0IEI9 H7I ^loH ^SSD. .dHFAl, 2I¥2F2| U|S*tfBIS Pl^l 

^ 4 4 tS!^ 4 ^ £ix-ll« ^Ei-il S-xIM OlgtJ-^S^, ^71 ^ll-M SM 4 2JP-. S3S! 
9^011 ^^ElOj^i S3M .M^ol7l °lofl ^ ^XFHj S^ufe 2101 7h^O. WIM 

MO], z^Z| 300rm, 400nm, ■ 500ninH| . mS9 ^ s§ 4901 ^ ^IdlS Sxl- ^/4:XHHI CH^hOt ^ 

sti HH'xiSrin, 3 m, ^^^ei &m Em%*°£W *t =?e ±kw sat s?i ?i« ^ 

±XF°] ^g^fe 2101 7fetH2D. 

f«B AIWI) 

E 2is B ITS 2J. HI 6 ^AlOHWI CP-l 2}X\m SW^ ^ SH 4 2i= S3 E J3M Z^ol EAI^ 

aa-soiD. e 22- e 2iwuEfef aa« asa- 3*121 lh¥ ^ssl 3 lh^ =?z.9.\ 21^2^ id 

EAI*> ^^EOICK 

E 210il EAI&i UtSLt SOL S3 E ^3(101)^ S3M S3 Sl^ S3 4g^(102) ». S3 *8tf (102) 
LH2J 93^ S3 ?I» «=C104)0|-S5a= S3 *3^(103)«.3E»Ha. 7111 «H(IG4)^ S3 9 
3(101)011 Sai^teSW S^CTU S3 ^^(103)011 3§ S^EICH SiCK S3 a3(101)S*H S 
S£l^ S3M ^1^ dsOil CO-Eh ^42J M^S^EI ^m^S-^M ?\mO\ tS^B^Q. 71^ 5||E(104)2| 
gooil, S3 ^3(101)S^Ei g^EI^ S3^ S«l& S9 §^^2| ttg^OD 2J^H Z| E^qiQII 

MSSCK g^SOfl 7|*E|X| S# [IH 71^ ^|E(104)^^E12] S3 »X1*H7I S3 4^4' 

(102)2J LH^M S2r(negatiye pressure)^ SS^Q. 

EtL^ S3 193(101)21 g° S3 133(101) 21^011 3 h:^£l3 D~ ojh 4^^(10 

2)2|. LH^W bi^£|^ SEHS aa^ BE a S«(OI«h §x| ^ SW(111)?F USSD. § 

xl(111)2J 3§ ?|xlM BEAI ^It^FXI- 3X1 Hf, ^CHE S3 4^(102)011 °]H IS 

■ 3(101)71- At@3tt [IH S32I- S^EIXI 371 U S^WI^ AFSSH UH S3 93(101)21 

on waao. 

S3 S3(101)^ 7|s^jo S LH¥7|- l^US §7fO|D1, M^SOII 7W0I tStHXIXI STM UH ^E 
(104)21 s^^S^E12j S3 &mV\ °\M, S3 4g£(102)2j LH¥^ XISS §^£5 °XI=J 

ELK . 3E1LK S3 S3(101)7h 7IB^^S LH^7h MS g7IOIHS, S3 33(101)2] LH^ l SWS S 
3 4^^(102) LH2J S32J ±H|QU a^SQ. ^, g°T0| §§ -*0FaD. S3 193(101)21 §^ 
0| U° £0hXI2, 7\m §IIE(104)^^Ei S3M ^.mtlllXl V QflOilE S37^ M12IXI 3£D1, 01 
1^ S37h M^l. 4 21^ 2^011 ^*iCh 3E1ES, S ^AID1I2J g-xl(lll)^ S3 E J 
3(101)21 LH^ Sfm 71 s# ?>^D1, 0|E^ C&EF S3 83(101)21 LH¥ SI 21 

IcIoFDI S3 E J 3(101 )2| gSOl ^XIIAI2JCK 

OIXiL E 221 S-^mOl, §X|(111)2| 71s =?^m £%tV\£. ^QK 
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E 22011 AI, g-Xl(lll)^ S3 93(101)2] 21^* A^S^Ei g-Xl(111)^H£ UIS^ #EH3 £!7|-EI£ 71 
S^(I12)# a»*^l SIS* MUXI e» 4=9(114); 01IUAI 4=9(114)011 2]*H 

(113)1 7^AI7|^ 3^ 49(115); 99 4=9(116); ^ 4=9(117) SB ^(11 
8)1 5*|*]Q. §xl(111)l ?I*H g^EI^ 7ig^£S£, °E, 1, &Ah3 §01 

A^i 4= 2!Ch £E*N ^OiE, OUUXI ^9(114)^ g»<iil)2| £9 E= £3 5*1 Oil ^2EI = 

2oi hhwsid. oiati- a oiai, sea hi-2* iroi fbramchi °j^h 4=9(11 

7) 01 ^£EI^ 210 ILK 

2# 4=9(115)^ §»(111) 4=«2J 4=2 Sa°i 33 E J3 LH^2] 2«1 aSfttOI 321 99 4= 
9(116)011 mm>Q. 2« 2^ «EK115)£SA|£, CHIP 101 &xl(111)2] 59 #011 0010^91 J\ 
XID1 ^sKHi 7I£*J" CHDICK2L921 2*1011 2tfH ^ {i»Ai7|- 2^1,' 4* 2iCh 99 

^£►(116)5 3^ 4=9(115)011 2JoH a S3 E J3 LH^ 33 §M£h §S 4=9"(117) #011 »§ 
S §MS HlilSKM 2^3 E J3 LH^ 33 2| §£71- 33 £§ 49(118)011 SSI XI 01^1 99^Q. 

^ 4^9(1 17)g S3 E J3(101) m\ £xia 7m $IIE(104)S^Ei S31 £SSPI S3 All 
eoj £*joj LH ^ oje, ^3 °j ojai s# 4=9(115)011 2JSH gn LH^ g£ XfXill *Sj£JO. 

OH** *™ 4=9(118)^ CHI U XI ^9(114)011 2|SH H3E! 33011 2|*H ^gEIOl 99 49(116)££ 
^Ei2J S 13011 COBh S3 E J3(10I)2J LH¥ 331 £S*jQ. 33 £^ 4=9(1 18)£^Ai, Otll #01 S 
3 93(101)2] LH^7h 21 ^EF 1£!1T 4= 2!E^ 7R7h Af-g! 4^ 2iQ. 01 3^, S3 93(10 
1)°J LH^ 33S, 33 4=9(115)011 2|« S012 32121- §^ ^ 4^9(117)011 S3 
E J32J LH^ ^ STZfSJ »0!01l EKI- £g£JQ. 3 3L&*i WOltHI U JH ^l^2J AIZ^OI 

aoiaa. oi at!- ^£s, S3 E j3(ioi)2j lh^ sr^oi ^^mi aa. 

£ 23^ £ 22011 UEHJj St:|£J F2A|ofe MS^^oiq. Q|Xi| , £ 21 LHXI 231 °J 

3 193(101)°! 2l¥S^E1 Sx|(1 11)^^^ ?I2^0I ^CHAI9 (HIUAI 4=9(1 14)S 713^(112)1 
SBJ(1 13)SS a&tmK 21^(113)01 ^ 2i 49(115), £!"9 4=9(116), §S ^ 4^9 

(117) a ST^ 5^ 4=9(118)01 7^aa. 

71-ga g^q 49(115)^ S3 193(101 )2J LH^ °J^1 3^*CK£ 23011 Ai 9711 S1 11). D. w, 
99 4=9(1 16)^ gfi 4=9(1 17)^^Ei §S1 B^t[D\(5. 23CHIA1 97II S112), S3 E J 

3(ioi)°4 lh" -a*««-sair-«a?-i- a&xi-oi*» 9§ti-cK£ 23011A1 9711 si 13). or aoii ?jlo\m, 

S3 153(101 )~ S3^ XH?J2 m S&01IAi ai^I EIH SAh A^^Ol LH^ ^01. ggEI 

□1, OlEiti" ^§ ^(5E 38011 Ai 5jg g^(R)25 SA])1F g^tl gS^Ai Sx|(l 1 1 )0i|Ai 

fiOM -^Oil 7l^aa(E 2301IA1 370 SUV) ; E 3601! Ai ^ 712 S^ 9iH°J gXIl UHLHEM, VO 9 VC 

9711 (S1 13)011 Ai, 3^a S3 83(101)2] LH^ ^01 §S 4=9(117) feKHI ^a S3 93(10 
1)°4. LH¥ LH01I 99.4=9(116)^ S3 E J3(101)5j LH^ ^fi 

.7h21QIl egura, 5g 49(118)01 7^F£1X| °^3, S3 !J3(101)21 ^^H LH^ §^7f- §S ^ 
^ 4=9(117) ^011 ^aQ(E 23011 Ai 9711 S1 14). Oj7|Ai, £ 36£ ^^a LH*:SS2I' «M EAItf 
O. OIBtEJ- ^^S, 71^ 511E2] 3^^?H§9 ggT21 °JA| ^mS9 OH-IEI- S3 93(101 )01IAi2j 

S3°4 ^Hioii ccfM °JA| &t\m mm 4= °i7ii aa. oiEiti- ss^ 71^ ^ie°j md\ tisoii 

S^EICH 71^ ^IE2J ^ M^S] a S2I2J ggl Sl^^tCK • 

■5Ey, 9711 (S113)0ilAi, 2^3 S3 E J3(101)2J SSO| ^ 4=9(117) ■ SOil *^a S3 93 
(.101)2] LH" ^§a 4^ ^SQ ^ 99 4=9(116)^ S3 93(101)2] LH^ ^01 

£^EIQ10t t^OH 99&hBl. 2^ 4=9(115)011 2JtH «E^a 2^(113)011 2]uH; 51 4=9(11 

8) 01 ^eaCK 017IA1, 5^ 4=9(118)01 1" 7R0I9, S3 93(101)2] LH¥ '3^1 S 2^ a 
Bh£1- SOI 23011 Ai 9711 S1 15). 

§x|(111)7KS3S 71^ §x|01I AFgtlS, 712^1 XilSoF^ 4^9°4 ?lx|^ 

EE Oil m mO\ 3^ S3S! 7IH SxlS2j 71^ $HE, ?HEIXL 71^ M£2\ fl*. E^ JHEIAI El 

a ^ixioich. a& 712^1 xnsmzr 4=91 ^bith Sxi7i- Afsas, S3si 71^ sxi ^oie S3 

932]. LH^ 531 & 4= HQ. CD-El- Ai, S3 932] LH^ OAS 101 E^ dSHAI S3 

■3 71^ §xl 6*011 S3 931 S^tl-XI Sj3£ 3£§i 4= 2iQ. 

^Sfta'wffl-BOL S3 93(101)011 Sxl(111)7h a«EIE5, S»(11 1)011 713^(112)901 S3 
93(101)21, LH^ S^l Sttm 321 Alga 4= SO. 3 S3 E J3(101)2] 

LH^~ S3 93(101 )LH 2] S3 &°1^0il ^9 S0i 71^ «E(104)S.^Ei S31 .s^m7|0il • sjtft!" S 
HS!" §3^€HS SXIEICH, 7m ^IE( 104)011 S31 9SuF>1l Mg% y 4= SiQ. ££th, SEH 7l#2i 
El- S0| S3 93(101)2] LH^l M3 ^EH^ ^A|^h7| ^|oH S31 ^4=1^^41 S3 ^4X11 011 S31 
^XIW giCh. 3£iES, S3 7c| § KlOl 4?6f3Q. 

Eti", a ^AIOIIOII [&sg j g-xl(111)7h OilUXI 4=91 ?>^7| EIHSOII 2|^EK0HL1*j- ^!S^9 271 
HH^E HISS,- §J27t S3, &X|(111)^ 21^21- 371 HH2! ^iS S^SPI OlgTil t[~ S2| 2] .^|x|011 
A1E AFgl 4 E*|, g-fl (111)011 01IUAI 4=9^(115)01 ^H|E|CH S7| UH^OII, Sxl(111)l 

^Iti- 713^1 ^t[7\ ?ltl S2]2| 4=9(^ ^AlOIIOIlAi^ 2^1)1 &xl(111)CHI ^?UI^ lR7h 

.aa. 3EiE^, §xi(iii)7i- ach 4 2*3 &xi(hd^ ^^ilh2j S2j2] ?ixioiiAi Amm 

,4= 2iQ. CI>EhAi, g £AI01|2] 713^01 HIS^ ^EHS §XI(l 11)011 XilgEIX19, ^AI^S 21^ 

EKS^oKfl 712^01 Xil^EI3 3 ^011^ 21 ^ UIS^E!^ 9^11 4= 2iQ. 

(^17 fiAIOI) 

E 24^ g ^-S2J M7 4'AIOIIOI! EEfE ^Eiil §X|2J LH^ ^ S 21^2] #ai ^EHl MOI^ 

^ ^5 geiSOILF. E 24011 EAia afl|« §W(0Bh Z!9o 1-711 *&xrEF g^)(121)^ E 21 

Oil EAia SxKMDSU SSt.»- S3 93(EAIEIXI STS)011 3SEI3, S«( 121)01 HIS^^5 
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S3 ^32] 2l^(A)£^Ei g^EI^ 712^1 2^(123)ES eS*P| 91*]- Oil U XI a& 4^9(124), ° h 
q 4EK125), 99 4EK126), §S ^ 49(127), 51 4EK12B), 35 CHI U XI 49 
(124)011 2]*H BBS 2^011 2]SH ^SEI^ 42 ^a-(129)# £4»tJO. 01 d2i 4=2o r = 

7lsl 7tSCh^ SHAL ^ 4^2 491 ^HIU^Q^ SCHIA1 X1I6£AI«|£|- Q^D. 5xl( 121)1 ^?SAI 
7171 91 sfl S5i 7I2^(122)E£^ SE, g, S"Mi3 Ahglf ^ SICK E*h sl5*> Oil U XI 
B» 4^9(124) a ^ai ^e(i29)S 5*1(121)2] S9£r i~ 53 2x1011 «SHOIO|: tlCh 

°^ Si ^B(125)S 5x|(121) *o|o, gM9 S3 1932] LH¥ 99" 49" 

(126)011 Oil m^CK 42 49(129)^ 712^(122)2] S^£]9 2I^(A) E = 2I^(A)2I- QS 2I¥ 
(B)S^EI 22l 4=2*0. SB 49(126)^ g« 125)01 42 ^9(129)E^Ei2] 

22011 [[£!■ S3 E J32] LH¥ Sm> SlU 4 2J71I t\H s 0\%7\\ S3 E J32] LH^ 

1 gS ^3 49(127)011 XI 5*' g£2h HIIQoHX S3 E J32] LH^ °^2J 2^ gS^ S371- S3 
S3 91011 £xlS J\m *1IE(EA|E|X| &g)£«E1 SD1X1= 521 9^or^XI SSSJQ. §S ^ ^ 
EK127)^ 0121*]- 521 9 2« 2^ 49(125)E^E1 SCH2 S3 g£ XmiM *SJ*!D. S,^ 51 
4>EK128)S 49(126)E^Ei2] AIAIOH [QEI- S3 E J3°I LH " gfe?g 515K7I 91SH Oil U XI B» 
^B(124)£^^E1 ASS 2B*M 2j^H ^§&Q. Sf^ 2^ 4EK125) S S§! 51 4EK128)ES 16 
gAI&llfil- StttlOl £S£! 23 gttfct 4=911 AhglJ 4= 2iQ. 

E 25^ E 24011 EAIS 5*|2] §5011 CHtH ggsfe 21EOO. E 24 3! 251 S5*r9, Oil U XI g 
Eh 49(124)^ 712^1(122)01 2I^(A)^E1 5*1(122)5 4 Dili [in 712^(122)1 23(123)£S 
oKfl 2« 2^ ^3(125), 39- ^EKI26), ^g 4^9(127), ^ 5^ 4EK128). S! 4^2 4E^1 

01 ^"EHOIIAI, £I¥(A) E^ 2|^(8)S^E1 g*l(121)S 2^S 2-2(130)^ 42 4=EK 1 29)011. S|fl 
4^ S 2&Q(E 2521 9M(S121)). 01 2s(13D)^ S3 ?J3°J LH^ ^1 5x1 (121)011 fi^SPI 91 
301 Q. ^ 22(130)^ 7l2^(122)lh^)Jll 5x1(121)011 M^m 4 2iQ. 

22(130)71- 42 £13, 5J9 49(126)^ °^ Si 4 EK 125)01 S3 E J3HJ LH¥ ^1 ^Btm 
oHl(E 2521 EWKS122)), §S ^ 127)01 CH^H Sfif E^5|0t(E 252] 9711(3123)), 

2^ LH¥ 2^01 2^ 52# E^oh^XI 39tlD(E 252j 97IKS124)). 01 LLH , S3 E J32J 
S^^_S37f X|«IS .^011. g.5-^5^Ei^^i UJI .XISS BAf-SM«-A«SHa ■ «S El Hf E -252] 
~(S126)X 3 S7I gSSAI 5X|(121)2J ROM s^(E 37011 *\mtl S9I(R)^ IAIil)SA| 71 

•SOKE 252] 971KS127)). 

S« (SI 24)011 Ai, LH^ ST^OI 521 HWftWI Sr^9, ^ 5g 4^9(128)01 S3 E J32] LH^ ^ h 
mm 5g^h7| 91 ^SSCKE 252] 9711 (S1 25)). tM. LH^ ^01 531 9^19, S3 fj 
32] t*M LH^ ^ §Sc ^ 49"(127)01I ^siQKE 252] 9^1 (SI 28)). 01 Ufl, E 37^ LH 
i=t °T^2] gMOtll EAIti-Q. E 3701I A1 . &5^H VO SI ^5^2 VC^ ^^2] S! liHl 
X|goF3, ^5^2 9iH SI41 XlStMIK 01 «^'E^, 71^ ^1IE2J 9^ 5?H gOil M^2J ^AI 
■asl^9 01-UE1- S3 !J32] S3 5 b I Oil [Qg sohoj o, A] ^ SiTil £IQ. OlEitl 

^ 71^ ^j|E£] g^2] 91 532] ^51 2l*m^F71 9I^H 71^ «E2| 'W\ 2^ 
.BO. 

B dAIOIOI [[f=9, 2l^5^E1 221 4^2t^ 71^1 HSi^SAM, X1I6^A|01101I 2]tH SI 4= 

¥7^hOI 21 ^^^Ei QS^Wi 22s!£! 1^1011 %^t\H 5x121- 21^ AK3IH ■ S»4f §S 
1 p2^ 4 »?ll SCK 

017! Ai, H fe'AIOlll 9loL ^ 4EK125) SI ^ 51 4=9(128)01 HI5S Hi" 5x1(121)011 CHtH 
^S^^XI9, CFE 5x1011 7H^^ES 4^9 S -SW 51 4^91 Xil^fe 301 4= Si 

QK LH^ S"^l 51^ l'R7J- SJ^XI 29^F7I 9|oH S3 fJ32] LH^ ^01 ^.5x1 Oil 2] 

•*l 3 ■SET, 5101 lfi^F9, Oil 9|^H -3«3S SH 51 4^9# Tdltf 5^17^ S3 E J32] LH 
^ ^1 51uh7| 91^H SMI ^51 4 2iLK 

01*11, ^ 51 492] ^50U a 3.X1I5 9711011 CHtH lStF71S tlCK 

E 26^ g g"S2] Sxll« ^Ex-Ill ?|^H ^ilSB ^ ^§ ^9-2] ^5WI a 2#*|- ^Ex-Ill 9ltH 
Ahe^l =?m ME\S ^Oil 0HA|5j9 S^l EAIufe E90ia. E 2%l LHXI 27g^ E 26011 EAI 

S -SW 51 4=9-2] DIIAI^9 X115 1^1 EA|o|~ E90ILK 01 ^TtlOilAi, E 26 SI E 27a LHXI 27g 
^ ^ ^BIS2] SSOilAi S^ 99E0IQ. 

E 26011 EAIB Um BOL B1I0I5 2^(201) Ai^ DF4S^ » (200)2] . = XI g Oil 

ttfiSCh- E^, ^ ^BIE (200)1 l£1Aif3, SiN°|(206)0l flSSQ. SiN°l(206)^ IHIOI5 2^ 

(201) ZfZ«| AiS O^S^ g^iOllAi ^ ^ tfElff (200)9 S3 21- SI 7^2 aVEDUl (cant i lever) 
^jE^ XIXIEI^ 7r€^(210, 211)7r EIE^ tt^SO* 7r§¥(210, 211) ^ WI0I5 2^(20 
1)21- O^M^ H JM 2^(205)1 7r2Q. E*>, SiN°l(206)^ tHI015 2^(201 )£g^H OE 2^ 
(201 )DFX|2| Z| g^OflAI ^ ^EI^(200)]2F ^^E^ 2SS 7r2Q. 01 ^7^(210) 

DM 7r§^(211)3* AHDI2] §711 ^2A1S 4 SiTIl 5fe #S(212)7F SLh 

OWL E 27a LHXI 27gl &5u r 01, E 26011 EAI£J 2,^1 51 49# M^o\^ g-«01l CH^H ^Sor7IS 

9X1, E 27aOU EAIS ^£1^2] 2X-1I ISQil, E 27b01l EAIS PS6(phospho si I icate. glass)^ 

(202) 01 S^BD. 017IA1, PS6Sf( 202)01 ^^EI^I 2011 , lfilOI5 2^(201) ^01 ^ tfElff (201)01 
3 gSOII CH^H CH§9 ^ XI g 2|2|0il 01 El SSSJQ. 01^, E 27c01j EAIS [R^, s|5^ B1IOI5 2 
^(201)01 k^EIES PSS^(202)^01I ?HS(203) S gSl S^e^7l 9ISHA1, #S7I- El= ^§1 
3CHS ^ XH PSG5|(202)1 5SE153EhKI XlEll Ar§6r0| DB»t». 



78-14 



^2001-0098621 



□EI2LW. £ 27d0il EAIS CHS. CVD »g£ AlgoKM, W0l± 33(201) ?! PSGSW202)§ SS 

01 A1, £ 27eWI EAIS CHS, 23(205)?1 713^71- Hfe ?SI^(204)2| g«0fl «gaQ 

E*h 4'EI=(200)2| 3*J 12101. PSG°t(202). ?E|e«204) 9 i5 2^(205)# g£s PECVO ^ 
a 1 AhgSKM SiNS} (206)01 AhggQ.- 




(211)2f 7^ 4'EI5(200) AKJI2J gZJOl »S(212)0j 2ik MS "aSSD. 

OIJ1I, £ 26, E 29 S E 301 S2SK31, °f§? 5§ 4=91 -?tll£J Si-US 9t£J|| SSl^ HISS a=r 

E 29= E 26CHI EAI3 2§ 4=9011 Sth 3213 :?21 EAISfe §71- sISOIQ. E 29g^E1 U 
* ^£HS, ?HEilAIE1(C)^h A1S O^Str 33(VE)21 BilOI± 33(BE) AKJIM SSSD 

Est. E 30£ E 26011 EAJS °^ 4=93 is 2= °< . fyoi± a^M 3?fa Aiig-oj 4°S| 5 
Al5^ EKJI3EOIQ. O17I01IA1, BDAI9 IA|5l3 iS^S 0= SAItO." 

9X1, W0i± 33(201) Si !i£ 33(205)^ 2X1 4=SHS ^gEIOi °!L1. HEI3 UAL SUOI Ej«j ai 

221- wioia 2^(20i)oii m\ am as 33(205)011 °!?wu 3 =& w^tI. 

ojqoi ^ 3^(205)21 Moii 23(201) Ahoioii arasm, u js 33(2tis)oi miot^ *^(26n<>s"a 

BQ. 1 2RJ£ S< S £(212)°J °1| HiH*a 71§Y(210, 211)71- ^ 41215(200)5 2*EIES 3 
_ 01 -f 2S_&3L-£Z!£g/<i-titi3£l*l 93-^321 ga^-^EBIEia' 2ICF. ~3ei3 LfAL °J3 gisT\r 

. ei^SQ. 3E-1ES. 7fg^(210, 211)7h 4'EI=(200)Hg^Ei §CH1 4 °i?1l EtCH »If212OT 
•flflSa S2rao S< oj 3 U3LH Sal ?ToH gk(212)i I^a S3 i^2J 21^^ LH^i 

^E1'57Pf SgJE'a. 3EI3 UA1, 93 S3 LH EI3. #^(212)1 iffl 

9^(2io, 2ii)# mow m tm an as^ aArffs s#(2os)is ejJiia 

SS il. E^ °^ 31 4=BS OlgSKJl °j3 S^2| LHKS ffAlzFsi lltTiSoI ma =1 

■•^Sfoiloi^a* ^ l0ISfe ^ ° 3]il ' S3 S3 LH2J gS01 ™ £ ^ feX|2) ^ 

E 26CHI EAIS 0111 S3, °ja 93°) 21^ 5! LH¥ 2|2}0|| 71§^(2I0 * 211)1 HPjEe . 

51s ggSfe HOIS SStlCf. — " 

E1§°S, gfej 4=921 ag ^x^j ^gpf 3J0IQ. 

E 3i§ b a-ssj a as yisa 3*1011 cho» wsa a^ 4=921 ^?5i lier 32 s a^ a 




:§9ua 7 ES h iHSr , imr s 2'aBK 2S ^ El01 ° S(2,2) Lm wmm ° >SOi - «s 

I 112 ^11! II 23 49S- lEI4'EI=ei2| a^tPiezo-resistive) S2H 0IS6HH a«f.3 
•S? 21 49a 1S(212)-LH(HI &Ea ^ioixioiQ. lElk'Els Wl(221)s^=$ 

(225)1 Mti «gl ^ ase^SAI ^ 4'eT5(200)2| 1^ >W SseiTT 

iei4'ei5 7a*^(22i)a geia a= 011^ tmz. o3ff ioi Swim afn *SgTm>5(ffi 

.SlSffWw^^X^SSf^ii^^ SiN011 ^ ^^( 223 )»" ^ 

□i^S, E 32a LHA"| 32d2l, E 33e LHXI 33hl OlgSKM, E 31011 EAIS °^ HIES^ 
■^Ol.flSS 20ID. OlEHa ^SOIIAI, °^ 4=9^ £ 2 7d01l EAIS II SSwAI ««B 



£_32aWI,£AI& SOI- PS65J(202)£ ^EI5(200)a S3 ^011 SSSQ. OISI E 32b(H| E 
.WSUm SOL 01 PS65K202)S 5Sai3EHH S§1 ISi E=¥(225fa SEHk I E y|a (E 3^ 
^5). 3 Lm. E 32c01l EAIS! Hl-Sh SOL §EI4'EI5 73*^(221)01 IBfsb "cVD SttoTan II*' 

a. osss, e 32doii eais am soi, cu es W2i g^sfoi =^ cvo s^oii a«i iaSa 

5X1^5 (221) ^-Ofl Saieio), a§92) gf 011X1^011 CHSSfe g^Ioi 13(222)1 ««s|Md "S S3 : 

t ! I — I i 
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J '•SXISQS! S HE i^ (£ 27f)E|CH, £ 27g(HI EAIS 221 §£ 71§!?!(210 3! 211 )« ***0 
2i23§ S * PSG -< 202 S 2 24)OI 171EI01 £ 33KHI £A|& 22f ^15(212) LHOS ^ 3S 4i 

£ 3121 #71 £ 31011 £AI=! #EI£EIS MVi2.S.^Ei21 W^M £ LI EH Sot— §15 

21.230) &<hi 5§a. ssl leas es □ xitj-^oi gu^^s ssion Hiaisira ^jm^ E*^5l 

=Q. [QEW. MEI4'EI5 73*^(221)01 BS(212)2J °W MS oi^"° -?i2pi» » 

SEtf. p£ P 'S HOD. **^2j §71M AR21 H0I2J S7lg AL§ DgaTilOl sllfS SO 

S-AS s S-.AS 

££h 01 4*tA'S- L>g2|- §01 SCh 

= Jil X /\ •< ^Li =k , t ... A I - 

PI W, k9= ?|gg(HI CHtJ- 75)^21 SSI- Ttl^OID. 

3 — El?3 SIS g§ OlgSKfl, 7a*^£| gsfg aR# S#SI01 gf|# a^Q. 

sins ae. sei4'ei= s»*(22i)s! i «v eS* asS- * sfa eidT Ii^ S^I^h- 

I^o,??. 5S " 901 73ISEI - aa « B - hEa £-.35011 £AIS 22F &g 1)3 S30fl£ 

£ 35011 £AIS 133=-, S3£) ol^SM ^Sol^ 2l^f106121 5l»nnfil iH^mi -^^ci^ =e«jii 
| 33 HQ(105)S SfJJiCf. 93^ 33 ^1 HQ 05 LHOII fiSicK^fe^l"^ 

2=WAIS, S3S' 7|s g-xiini oigEI^ °J3 g30H CHoH LHSOI 2=EI— g?i rais gra a 

Eioio^s^ §*ek3; oib a«£ .^si ^ siar Sl ; .as*" l^sT Hi a^rSi ll 
slofl IssiS lot hiSIIck § ^ 932 " - g - ,E,mi ^ aa-assi liWa^kFi btai 
pj jseisd. n&u. aai« .b!£m aI%3M cHsi oisS ? ^ a^ailSli/Sa 

miVZnVQ. U&M, 43 1011 °1SH 71 ^ ^|H°1 ^§ ?^2h a^ |^2J LH°^2l 5m 
5ah4=01l 7l2o(01 71 £/q 5§ 4&0J °|oH 2!§S1?1I 2§W 4 SiJII — 

§oi as*i saoi/d 4'*si 4= sis aavn" a3«& IIoi .SIId: J ^ s 

<X1I8 £A|01I> 
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E 38S g 4'AI8Kr 333 ?|s g*|^ ji^ES EA|£J AWE0O. 

§ 380)1 EAIS! 333! 7m SSI(600)0i SKIS *«E ?HEEIX| (601)£ 7|* °mm o|* a o.=, «,«■ H « 
£Ett. «E ?)ME|X| (601)2) ggai «, „ B SM/eWtt wsjT &fi fRSTO M»a rf 
Eb--. 01 ?^- 7|§ »2TO(607 T^FOfl HE 5%E|xi(ln2 |8 B 0I 5*8 °ll 

»r»AfS J§0| AlSt^fcS 65W?|7| ?IS§3§ gso^l SISHAiTr. SXW °E. 7hg, 
E 380)1 EAIS ^01, SIIE ?JME|XI(601 )3 ?HEIXI(60?) &01I 01 ?H5IJIfGn71^ nsei 

a* 7101(603 a 604)# m*j e ei (602)21 § If a esa^oi ma «j5i*/« e?icffifi- S 2 

UAK605)2| LKJ* §(606)0)1 afklOl &Q ?| EE?(60 *27^f|o)| I a« S = f ^aSffain- 
2*1(600)2) 1°, S)IE 3^MEIXI(601)£i-E1 SiS S3 g§ °$ * 4=4?- ^>T« OHMS « T^ftll 

XI PM 2fBK609)0| CHSH ?H3IX|(607)2) S*S BtfSS ^aTl'D. - au '-l 6,u ^ "HXIWUI JJ = 

rw ( f 9 J^oV#b.J^ M #u,-S- l "^r 6 - U)S * iX|Sfe **>S -»(613)0| X1|§E|0) §)|E ?FS|XI(60 
JItLI 1 ! ^ 5HtH^D. E*i-, §)|E 3HMEIXI(601)3^E12| °* 1= §01 sTtH'" «M 

(615)011 2|*|. m ^(614)21 :?3H fl= ?T1eTx|(60iT^ *ff flfel flMSD. ^ 
33 2! 7|s gj| (600)21 BM XI XI 
St! =!tf2F 3)2*2! S>*s, f 2 — 



HI XlXlg ^XH(619) #0S. 7fS ^JH(618)7I- S*f = ?HElXlf607}°] 

o%i\!ffM 0 EAis d ^ ^• i sL»tff-s-tfii#58^5sia wsa^asssa □ 

^39 5! E 400)1 A) EAIS b)& B0I. 01 4'AI0)|2J ?gEIX|(601)0)| S^ESI §x| 

a 2JS^(70?)0||AI ^dS ?l 3E AM fi=s|T ?| 3E A Sw8(TO)aT *Fa" A2J Afiof 
S-'A'ei QI0IEH ^S2)§fe -s» EflOIEF ^^$(704)2 «»llfflB am^no^TmM --~fi 

^li 63 ^^ 59 ^OIU 11 - = W OilUXI SSh^(708)2) §S 2JS««(7071& «Ai*L- hie^ 



KEAI SI" (HIHXI°I 

i^^nf-^ir^- 2 s ■ r;tI " 1, (B35)0)| S58fe 0)1 U XI 5=^(622)2K AUXDT ?T 53= K« 

.= ?| 53E B _^X|^(713)2K §i| (635)0)1 ?| 3E AM S^Sffi^ilfis) *5a=B rS^sTci 

B °XI^(715 2k ^2S)5! QI0IEH ?i)|2 rioTE? °X "H14W 91 1 ?)= nS 1 ! iism 

2j^^S^l M0IEH ^25)5^^5:5 S\4(717)2| 7 ^«(Wm 2|* ^^"aiOlP 

S^ofe ^Ssh aoiEf S£^(7l8)2f, eiA)El a0|O» Q53=a ookT^ Sa I 5S«i 

If JSr^^S 11 ~ 7m *H£(600)SES gfi eiSB!J-(.707 S 709) S*aj- S£- HI 
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2!Q. 

Eth °!±!¥(?02)£ XIS, iS, gfll !?H°! °j*Jiji (702)= t»E*ll § 

x|(635) m ««SD. HEfLK 0I2IMS. B!£» 2*1(635)=: E 39 91 E 400? EAll h?M ofe 
EfSS SfiStOI gx|(635) 2I4?W °J^(7Q2)1 H3Y $ SICK 




92!*^; 2 - , " St0 ' BIB SJH §a 9-201348 g°| gAIIAWI ?| 

XI^EI, E 393 E 411 7|3 SSI(600)°) 4SXW Sl^s AHM IS§H= 2°(M 

^f T °*l(600)2J ?| 3E K g§¥(711)0fl£ iSXHW 2J*D §2|S 71 3E K7h «SHH(EPI S201). 
*M?»?HW« ^ 5t g J, 3E A g, B3| . 3E KS¥E1 agEjIl(a . M S202 S! S203 Toil 3 = 
§ 7I« |£l(600)3 ?| 3E A °X|^(?12)£F 71 3E B °XI¥(713) ZfZHW S8SD. 71 3= A — 5T 




01 2!*j 

oi2h sroi 

jii sisp. •-_ ... /_ "'ir^^'..""''--^— .— ■ z.-^r!is.t-J».^-os. 

™ £■=. £f0 a SS*raA| 7|s s« (600)2| A|§XI7f ii9 AHfoiXIOil CH*> S^Oil CH«| 

^'/^f^lS. 18 ^ °L^?<P "»< 7IME|X|(601)0fl ^Sfe SiHtt S£H i»2| °i 

^(702)3 ««.. X|£ §(721)1 °!*!*H:KE!7« S209 S! EPl §210). cfoiB ° XI ¥(703)% 

is, xi ^ s(72i i oiaiei qioie^ai astra-fEWi S2in. □ qsm §s aim °^*sfer 




7,- ^(eoooii swa-isBo.- ^f-^ 5 ^-^^^ 3 ^ UD1XI 

• ojoj o|ai SKfrfe 20 | g7fe§|0. £ES* 




^7fl ^> 7|S §*| (600)21 ?l*l ^0)1 W°W#sf& ™s![? 

EEJ-. S 4'AIMIl S Bfg°J g|as &EJII iXCT SaS' 7I^ §xlOJI A^l 4= Mini 

i«v'«ei4^# ^^q°' 3 Xhy£J °° mq21 ^ss&aoi.saon hseioi si^ g° oim mop sj 

.30ID IA ^' ^ AI ~° WI tim ^ tm - S!^ AlOHOfl CHSra ^A)l*l- lf 

SXI, II& ;H°" E= AflXfl SJA'S^ £!^(702)0fl CHSK3I 0HAI7I- 7I§=!Q. 

E 442h E 45=- §^ gjq ^A^7^ °l^¥(702)eAH Olgg HI a -3 2J^ t!All ?H^^S EAISfe, 
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yvyy c^E S 33E0IQ. 

£ 44 S E 45011 EAia UFSh U0| , g2 *!!A1^ a»tWI7l- «H* Oi^ofOI BttS *M 2" 

Oil Ai, £21^ M0|.±g POI 0»-=SS (802)1 01 ©SHI, *!!AI2J 4^2 £0i|£ 271 t\^J\ S*!EI01 
s3 §^*(D!ie 101, PNP E2HAI^£1(801))(800)M SgttCh 01 *t"A1^ gjXllS £!E*1] ^XK635)2J 
S3 5*1 Oil 7|^£SA1, 3£CHIA1 ^ SE2J £E ^221 S£(2£ a 

SE). S3 IT£ 71^01 *il§aQ. £91°] AfSJg ^lol-CW, ZW2| 7^*!°] ^ A1^ 

7IM aora Mas y\^m ^y[t\~ 201 ^shiksaieixi s«). 

0171 Ai xH^a £E|^ 71101X1(200)^ °IZ>0| 4EIM L J LLH *?»2| a«PI £l*> 

s oissck g£ 2i^= □hoias^ou 21 §h asa ©221 s^, ^ni-^ s^£^2i as, a 

32J 101 a a 2J EffSHH 2]uf01 ©2# S!*!»D. 321U, 01 S^M *!!Ai= £EI^2J ^ 2/79 
S- 22H OISSKN KF *!©! SES aft¥ 4= 20(1^3 £5, tf£IS 71I0IXI 2!Af~ CH^f 
200OIQ). OlEh SOI ©2 tOAIOil 2J<jH a#a HP 2^ CHI 2J£j- 271 ds5 gg-a 

ck 3 umw. cooiei- °xi*(703)^ 0121- soi ««a e^a ?h 2121 21^ ui 

OIESAI SStKh 

E*h E 46^ X|§ ^A17f 2J^(702)^ 0|g! UH #?l Xl£ figAI» 7H^3££ EAlo^ B9E0I 
CK 

E 46011 EAia Um VOL XI ^ *!!A1(803)= gEI5 B1I0I^2J aOIOEB (304)M OI©oHZ, 3 a 
*£ £MHI = 4= 0K3I3E H1S2J QIAII HtJ#(7«7l) (805)01 SB E^ 321- ^A^i" %»*m Ol^oh 
01 SttEICH 2!Q. 3 Q©CHL Ait,^ (805)21 Ai*^ £7^(806)2] S<20| 0|A1! Al^# (805)011 S£ 
Aj OPdAIOII 2JtH CDEI-Ai , 321^ ^5fe ^ ^?R2J A|S^2J Si-fl ^OilAI 

^§£13, )H2J SS^AI A|^2J ^ a ^J-2JM ?loH OlMaD. Etl", ^Ai2J £M 

S^EIDI g^^M ^2i2| §5,^1 D &5FA|?I^ ^01 7^fCh. 

7[^SSA1, §^ SE2J ^E ^5 2J M^(S§ a 2JE), glh 71s 

01 ^1!^aQ. E 46011 A1, ^5 DB Q, a CL= § Hit UEHSQ. 

EE]-, E 47^ ^71 XI S iliAi^l- HHxIS XI g ^A121 ^iEOIDl, ^ ^^HF 

^!HM WOiSf^ A|=M ?1IX|±E17F StKICH SiQ. WIM M01, X1S (SAI2J ZfcZtOI E 47011 EAia 01 

^ M0SFET21 71101 EM 4=*! SAI CHI £ a 2^ofe ^Oil 2J^H, A|^2J 01^ SMM 2^ 

201 aa. e 4?oiiai, oe hs^ ^^ixim, vs~ ^ixim, pfe qoi^ 

EM UEiyjQ. 

OlXil/^l 2^1 AI^SOII '21*8 AhgXF2J ±\^m ^H^Mj 7|s §7:1(600)21 Ot^OI ^Ai£|~ Oil 

Oil [HoH ^.SttQ. E 48^ 7I^# M^hs^WI 2^E^ *1IE ?FME|X|21 7H^!^S S01^~ E 

SOIQ. E 4800 EAia ^IIE ?hMEIX!2J S3 93(901.)- ^H(903)M Oieufa 3 ?_m\ 5^ 
oF3, 1Z(904)M Olg^fOl SB 93(901) LH2] U JM(903)M ^hOl g^^JQ. 3 DM, 

932J LH^h XI g a MS-^S ^§a ^OIL H JM(903)^ 9321 LH¥^ 21^ ^!^F 

XI Sr^l UHS011, 3Ei^T S3 93(901) LH2J °j 3(902)^1- S32! 71^ §||E2j Ml? B^OII 2J*H ^Hll* 
[IB, 9321 ggj-s soj b^og 3MAI71] aQ. 93. LH2J M2J 2°|0| X|§a ^2^h3 , S32J 
51^ 3IE2J £W inM21 OilLl^TI^(meniscus)^ 0H^.Sr v OI ^EIE^ 5lgE|Oi P|s oh^,oj g 
Jt^tm tHIF. CDE1-A1, 01 S3 7^01! [EIEK ^ ^A1(EAIEIXI 3g)£ 9321 LH^Oil HHxl E| 

01 gsri assjcK n c^oil 32-1 ti- ^Ai2j ^oi xisa ^im^ s^, h jm(903)^ °r 

^ iUAj2J 2»0| QAI XI §a ^SEF HBUhXI 93 LH2| TII^HAI XII 01* i- 

Q. 

□121- 901 UHxia ^2M, E 43011 EAia ?IW MB ^FMEIXI^ 7\m 3*1(600)011 OlgtlOl, J\mW 4 
2§ M^^Ml fihSHL 01^^ ^71 21-2 AI^CHI 2^01 OIOIE^I- AfS^-SJ- ^2it> -S 

2f2F e^'ohXI SCF^ 201 ^aflS, S3 £^01 »7te«a TOXI *i!E^2J S3 S^OI 

"sy^tm-a^ ttmvm ^ sh(904)m oieow 93 lhsj -sac *sm(903)m ^ch 
^sihi 2|^b -tt«iaa. 

b wsm ^zem 7wa s^fxi as 21 ^^ei ssa 21^ oiiuxi^ s^i oiiuxig as 

£101 S-xIM S^A|?1, 2]^!^01l 21 e.|Aig ; H 2J SSM fi^lz 201 ^fe^BXIE^ tJCK 3 

S^SPI ^lohOI g-XIOil 2^1 g^M ^R^h Si^DI, 7H2i §SM M°t^ §x|^ X^ETII 

HHxiaD. 

ES", ?H2! 2)^a DIIOIEU ^Iti- ^BS Sxll^ ^E^l §*| LH^S 4^ SiOl, 

3Ei^ 7H2I SMI. .21* ^^011 2J*H 2^ 01^711 S,^^, ^H2i §^2| SshAIZIEK 

7H2I §K 3x^j EES 2i^l^ 4= 2101 ^^^^ Olgl ^ 2^ ^Ez-il ^A^Q 

S^i Sl^fe gtf ^KHI ^~ Mtm % h ^ 2iEh 

Et^, ^ilE 5FMEJAI E^ OlEitT 5^ME|XIM ?|uH XII ga OlElt^ ^Exll gxl^l- 71^ §*l 

ai-qh §*r£|S, 7H2J §SM 2!^§^l XOSuffl, §A|(HI, ^|E 5?^ El XI !£~ ?\m § 

xl 2] E!"sSILH(HI 321-SS^ 2J^ia M0IE11 SXI^fe 201 7^20-. 

Etf, B ^ h S2J 2^3 AI^SOII CLI^S, 71^ Sx|21 ^°XKHI 2J^B 21^ ha g^a AUfSJ 2J^ia DII0IE1 
1\ ±?rJm 2|§H gtBS ?l 3E K2J g*oj. ?1 3 c AM AHguFOI *2Sf£l3, 015711 *25*a L110IE1 
^1 ?| 3E2] UDIXI *^2i ?| 3E BEMHI -SlflAI S! MZmU ^±t^m 4 S^l UBSOfl, BXI gxl 
M £*\tt~ 2ST£SE e^a AI&2J 2]^!a 3E1 S^ 201 M3^HXI3, OIE1t> CIIOlEi^ ?m n 
E ?^E|X|2] a^ExlI &x| £011 X|§E|H SXIEISAI, 3\ 3E 8^ ?\m gxl LH*(HI XI§EI3 

^xiacK *saa hoiei sxi^i- 3 sai^g Ahg^^oi s« lh^oii ^^eis, 2i*ohai s 
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St!" ?\ & 4= 2J£ OlElt!" ^^21- ti\mt\0\ QU0IE1M M^S^ 20| 01 £1 SI 73, 

2!! S0| ^SQ; 

□SOL gtfOtJ B>£» S»M 5jg7teti- Oil U XI ^BW CHoH ^SuKQ. 5. 49^ g »S 
2] Qa« BJ£» Sx|2] CHI LdXl %t™ S£S SEIM £A|*J SESOICh 

£ 49CHIA1, 21^ 32 SIS(1101)2] 3S,' LaCHI SJSShOI, ITS SIS(1102)2] S£Eg 3^ LOI BHXI£IJ2, 
| 21^ S3 SIS(1 101)(HI ^JoH 3IJ La# Hi HA, AM* SS lafHI 2Jtfl W«HOI, S" 
2 5|S(1102)2] 3S Li- UnKLmi-. 0\J\M, 2^ lag gshaOi, 3S Mttfe AN? B£ HOil CO- 

ei- g sreio . cigoi, ^£ v^h 3sj l «oii was a. inn^s, sis(iio2)= miuxi 

h>ah Actog^ ^ £EI5LH(HI 1^I2 ( 0111 Wl. g*l ^3 #2] sf*i gs(1 102)21 2 £2 3SJ 
LOI S*l 21^21 §2 SIS(1 102)21 31J La(HJ 2!2oKN HHSEISE*, S3 2! 7\m 3WILHW UH^EI- 2! 
HI- HOI, §ttl 21^011 HH^SIS, TO I ^£011 2]5|J 2I^S^Ei2J ?I2^01I 2j*H §AlM S*TAIII 4* 2J= 
§f«AI?l£ 2101 7teMSD. 

EE*]-, CHI U XI S h « ^9£SA| ^ ^ElELHQil IftJEIS 32 ^> N2J »g 4|S( 1102)2] 38 LM m$} 
~ Ah^ B^ HI 91 £4^> KSAi ^CHAI^ g° 012^ 21* S3 SIS ( 1101)2] 3^ La2] S 

m ia2] goii uiaio^i rasofl, q§^£5 i«aa: 

3S LOilAi »«B 713^ V~ Oga- ITOI £31 4= HQ: 

V-^NdR/dt 

-kN;i.N(lr;j/di 
=-MdIa/dt 



COAL AH* B^ paSAi 3S X^l 3CH2] -s^gg, 3EI3 XMS HSAi litM 
B-uali(z) * 

— i laNa Tri ra .V2 ( ra 2 z ") " ' 2 

OPIAi, z~ 21* S3 f|S2] 3 ^ ^ El aH Oil 3^ ZJ2| ^EIOIQ-. 

0*1*11, A' (2)21 Dgm- ITOI 4^ 21Q: 

M=ii7sI/iii3Tii J B • 

— uuaia 2 N aNs/.2u oCrti 2 ~z 2 ) J " 2 

017IA1, M o~ 3S2J ^AFMOILK 

QMOiL ^ ^ElELHOil S^. SIS 2] gniS^ 2^ pgHI- &0| S^l' 4 2iQ: 

HEin 2I¥ S3 SIS2J SKig^ Za^ C^HF goi s&m 4 2iQ: 

0I7IAI, j~ mm ELMOO. DSM., 01 21^ S3 SIS7F SS^ UH O^S: 51CH la)2| 
ZoC w 0 .) Ra+jLa H o - ( to J M "VlO 

□SOIL 01 S3 SIS2] Z\g AIS CFeiF ^01 5^1 4 2iQ: 
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nem, 21^ assi ^2 fos cf^hf soi 20m ^ siq: 



m\ SMS^H. :?« gei=LHM §t, K S S3 5|£(1 102)21 SEIS^F S3 83 LH2j S3 # 

EH2j S» Ol^Oil IN, 21^ £S 5|£(1101)2J ^K^~ 30il [Ml- E»*HIK DM OIL S3 #EH 

2j gsi-?h a* ioi)2i snie^2j 2^ s w««mai uaya. E*h 01 3! 

£ S3 LF01XI2J gsK^, z2J Stftttll-. 

(Mil MCH, 21^ S3 5|£( 11 01)21 ^EF^?F eSBMJ tKF, ^EI^LHOil Bf23 £|£ 

(1102)21 ^^(seis^)s gEme *g &zm\ tm mmm sq. heiss, oi § 

SSSK)|, S32J °° Ezr S3 UDiXIM gi^fc soi UteWSCK 

iM£g, ^ ^EieiHQil B«g S^g 9i*J- CHiUXI £E!£SAI OF 

Ll EK 153 LH^2J S3 #EH2| gsIS S^oF?! 9\ti ^B2J Bi^SA-l AISS 4= SCh 

OIXij^Ei, g 01(21 gja*j SJESI S»« Sit* g-aWI CHoH SSSh2iQ. E 50a LHAI 50g^ a 

S3 21 2JSIIS e»£S| S*|g MZtW ^2J ti" 0111 SAIti" E30IQ. xHEl Sfll ZWS ^ 
613521 S^jf §31 g£ 3EAISD. OI71AI, ££?*, (Ml Al & XII £ ^ *!3£0I 3 g 

^01 3 ££2] oF^ ^££5 23, :?fiSI LH^2j ^ ^£01 S^(hollow)^ E|3, U0W SS* 
^ ^AIEIEU 432 El E^ 20O. 

Oia^Ei, E 50a(HI EAIS 413501 CH«, ^3£S £HBS SiO, sjg E 50b0il EAI£! SOI 
3 21 53 ««SO. 3 OI^OiL £ 50c(HI EAIS Hh2|- SOI, SIO. Sjs 3 ^£011 JH7O20 
3)g *!«oPI ?|tH 5ME1±3EU*i A««0I Hg!§Q. 

CheWL E 50d0il EAIS HF2F SOL ^¥ «Eia-*»H!OI KOH 0\m^ ioo (HI § Oil 2J^H 

?(1208)'« aTlHOI, ^§^(1204)M ^2**Ch 3 QJSWL E- 50e(HI EAIS HF2h SOL SiN ^ 
(1205)g- LPCVDSM A^^fOI SX|2| LH^ S 2|^ 53 JfWI ttSSB-i. ~ , - - 

-■SE*h - E- 50f(HrEAIS"HF2F&OL"f ¥ cVD"g#"ATishO1 Cu Hf( 1206)01 SJ^IS S«S| aa 53 ^CHl 

^^^ICF. CF^OiL E 50g0j| EAIS UF&F SOL Cu^(1206)£ ^3 E!^ 3^4= N2J Ex-fl 
3^ L# ^^Pl ?|tM ^A|£] 5SEI^3EH^! g™m MmM IIS SO. 3 C^OiL 3M ?ltH 

£! ES1I 3H L# ^ §-X|~ 5§¥(1204)M 7|g ^ Sxl LH^OIl ^|A|?PI °lod 

AL 4^1 4^ ;H^(1203)# 4X1 E^ #E132F IT^ 5|ol>1| S^IS^EI 21^ 
S7IS.&512CK 01 l^EIS, ^'El^Oil 2j^H ^Ex-il AH^ S^2J. 
Oil 2Jtr|j V^g »«A|?|PI 4B2J OIB.flUI 2iOI ?m 4 2iEf. 

Et_L Sxira ^ ^Eil SXI7F Afl^EI^I SOIL ^'Eia 4KH1 SSS 3^ L 0I2I2J ^ 
Xfe NMOS tl^ ^AF# A^ttCK E 51^ NMOS t|S ^AFP 7H^£S EAItT 4^1 B3E0IEK 

E 51011 EAIU b[9} SOL M0S(1450)^ ^^°J .MOS Ahl^fOI ^S^Oil 2| oH . H£M 4^' 

^E SI VIM 2J^B P Eli|2J SI ^15(1401) ^01 1 S^(1402)S^S ^gEIH, NM0S(1451)S P 
S 1 §^(1403) #011 PM0S(145O) «■ NM0SC1451)S MEI^EI^ ^ilOlM HH^ (1415), 9! m 

M£m e^ p^ m^mm ^e*h3 g^M^2i ^))ii^ s^s tiioim i3°^(i408)m Moh 4000 e 

^§f 01^013 5000 §^M§ o|o|-2| =Jfl1g CVD ^(Hl 2J^H TL\^ ±± S^(1405)/ EM°! S^ 

(1406) a ae ^ts ^ssick cf^oil cmos s^oi pmos(145o) a nmoscusom ^^aa. 

^AF^ A^^l ^ NMOS E?HA|^Ei(1301)^ E§> P^ 1 7IS(1402) & V 2J EE1I3 2*1(1411), 
±± 3^(1412), 7\\nm HH^ (1413), a M^M 4£J, ^r^2J ^SQF. 

;0I71AI, NMOS M?HXI^a (1301)71- ■ S*| ^m?\£Ai AfSEi^ 3^, SfLfSJ M?HAI^EiM ^^5F^ E02! 
Til 01^^21 71 El si^^o^ ^oj 10/cmg io Am EJ ^Ail ^Mg2J t[L[~ ±±2\ EBi[°J^ 

2J ^M(1417)2J ^)10I3, ^)J0.¥^s.2x2AmOIQ. 3E1LK ^l^£S, 0I22J 32|. 1/2: .2^1 CK 
2HL^F3, «^ Etl §AI0il ^AI^EICHI 2|oH AhgEI^I UH^OICK QE ^M\%^m~ 

(1417)21- 4Am(-2x2^m)2J 7110IM ( 1 41 3)Zj"^4 TiEl K 4Am°i 7i|0|M(1413)2J ^ ¥^0|Q. 

3E1HS, -aas KMOID. 

^2] ±Xm AFOIOfl^, Aj-tf^ SEI S^(1453)s 5000 g^MM 01^013 10000 §^ii 01^2] ^1 
^ I'E At-tFOil 2J^H ^^ElOi, ^AF#M MEIAI?]CK 01 HE « ^^#(1414)2J XiM #25 

Ai.7l^t!CK 

^AF# ^01 ^^£1 mm, PSB, BPS6 ot 7000 g^M^2J ^J)||e #3 13^(1416)£SAI CVD 

gOil 2J5H E|=|EJ3, (smoothing) ^§^0| "g .a El Oil 2J^H 4tS^!CK QgOil, 5H|M ' *• 

HH^OI Kill HH<y#^S E|~ Al 2^(1417)011 2\U OI^CHSQ. 3 DSM, SiO, ^2J #3 §3°| 
(1418)^ 10000 g^MM 014K3I3 15000 g^MM 0loF2J =))[|S MEF^DF CVO^Oil 2J^H E1*}E|3, LFOF 
~)\. SM^OI S^&Q. 

.01 NMOS ilS£ °Jilt J ^ BS3B S*l7h E 50a LH Al 50g0ilA12h SOI ^^E|7I SOil SSSQ. 
Oil, B §M ^ ^BHSAI S^o^l AF^EI^ FeRAM, OilUAl «^ ^B2| 5F^ tl 

gj^ 4B2J ^1 3 1~ {liAi^ ^01 ^71 SM^Oil 2|S1| S^siQ. 

017IA1, E 52a. LHAI 52c^ HF^oFTi! §S ^B^^Ai AF^EI^ FeRAM2j ^ ^3E, 

DilSE|2J ^ ^1 EAffiJ- E301LF. E 52a LHAI 52dHIA1, ?\5 U[B C~ SSSS Algtl 

a. ^2J &-3E2! E 52a0il EAIS dh» SOI, MfllOIM£(^ S^)(1352), SSSai(1350), 9 # 
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* 2R(1351)£ HIM ^21(1353) a *|£ £*2!(1354)]2h VW »£Ea £W| JHSHAIE-lg S 

&oY?\ 9loH 01 £Ai^ aj»SD. 01 5 ^51 AhgulCH, £ 52cCHI £Aia 1T1D£2J fl 3! £ 52cCHI £ 
AIB 2T2C2J ^£ofe 2*01 UfeMSQ. 

Bat! BE a UHsEI^ SB 1932J ££CHI 6f»K0L fe^S XiIZE ^Oil 2|SH ^ tf£|- 

^CHl LHSS ^ SIS2K £ 49CH1 £Aia 21* £2 5|S Ami Oil Ai ^S^PI £|SHA1= AM 5 

^(Wll)?!- E'RofCK OPI01IAL BB« Sxl^ SB2F B£ eK^iDir 11 2A£^ HHs^! 3*011, 

2i?xHI 53^ HJltlHS 2|* 2]*H £11 4= SID. Ba« *^ SJ£a S»2| oiEitt § 

°CHIE ^aOIIAI ygti- tfEHB SXWS* flSEIOIOt *»D. 

£ 53a 9! 53bQil £AIS HI2I- BOI, Oia*K M°] BE a S»(1210)7J 2(381011 IH 2A£^ £ICH St# 
[IL £ 53a01l EA|5J dh2F BOI, Qi 5M, ^ (1) *^ F= °>ll W, 3! (2) *^2J S|-gflll- ^3HI2J SI" 
e^(§^ 624 §ai# BWfe 2)01 B**KM 4 API- g£H5 SXIWI 21- EM* AIB 
SID. £ 53a S 53b0ilAi, ?|g DH SB 2ia £9m UDLHB, 0^ °-H^| G= gqSJ g£J, 

C= *^, MS 2£(metacenter, 3£«*l0)1 DDBD. 

3 Dg, £ 53b0il EAia bh2h SOL 21* *J01I 2|fl|-E«aH EIOL Ba^ SEB gxl(121Q) 

71- of H CHI Al 9RJ 2IMCHSIA1 ^q2j g£OI g^B (IH, *J2| *sim i??||01l 2]*H -*«SQ. 

O^IOUI, ^EH0ilA12J °>i|2J ^gAt(£ 53bOU1 IS £H2£^ SAia)2l- gAR3 «ffl(HIA|2| J^2J 
*!■©£!(£ 53b0il ^BIE Ef£!££ £AIH)2| i^§2 'gg (metacenter) '£g StHAlB, 3221- £^2| 
S6'2£l 'BOI'S g«SD. 

01 GlIOflAi UEKS BOI, aa« BEa 2*1(1210)21 ggg g^2| ggfiD SHI £|x| tfSSD. 
*J2| «f««Sei)§ AhEHBj £JEH ti^a^ ^§^D. 

01 BOr 5^1 4 2iD. 

T^Whsine^Fhsine 

-pgVhsin©(>0) 

M^iiHiAi, sx-ii^ esa awi2io)m Hjti B«a,a«o.2i„gjDiJi^p.9i aa«-ff£ : a-^-w-i2i 

0)°l 'gf 01 CK. ^ " " " " 

0|XiL,h>O^S ^ ^§1^1 tPI ^loH ifi #Mti- 230ID. 

3 DM, £ 53bBJ S£|£^iEi, Cf^lh BOI S 4^ SiD. 
h-(l/V)-/C6 

DI7I0IIA1, 1= 0^ ^?|H| ^ H?1i MOID. 3£1£^, ^ja. 
(J/V)>/C6 

^ S3 lh(hiai ?y^tm m ?x?\ mm «sa s«(i2io)2i gs^soi eih, ^ 2i^2j ^ 
Bit vm? mtim ttn %t s*°t oiliel 21^ 521 ti^s^Ei 21a qsi ^£i ^tsttD. 

£ 54a S! 54b^ SaS ^£l-ll §-X|# A^S!" SB E JB2J 7H^^ £AI^ £30iD. £ 

54a, 54b0il £AIS SB E JB(541)^ SESSI BUBEIOI SB(547)M 11 StH";- 21* 

12 Si^ ^HOIIAI *XB(546)# LHS*l£' §« h StHSJ A1I2 ^ bH : S !JB2J *«QflA| 

XiMlh J1I2 S3bfi# #§|-7il £fe ^S(548)M i^tlCK X1I2 ^tH LH3 ?JB^ X1I2 ^^fe ^ * 

^OilAl #^(548)^0il QBWfe ^21 -*«0| S3. (549)5 H^H 4:£aD. 01 SB ^JB 

■(54i)2i mi aas &£» s«(i3oi.) a a2-aa« ■»£a"S*i(.i302)fe mi isbi lhoii uhxiei 
n, 33 aaa sea s«(i303) a Hi4.aa.s esa §-«(i304)^ 92 tstH lhh hh»sd. 

£ 54a0ii £Aia UHI- B0|, JO 2 BaS-&£a §fl(1302)S SB !JB(541 )2j StH.LHHJ SB(54 
7)2j ?«a 49 Ex-1011 IH SlUy^lSflS- SB 193(541) 2I*2J 21* S3 5|SS*E12| XPI ^£0]| 
2Jt|| °£^D. £t^, ^uF^F ^1 ^> SAD. tM, SB 19 B (541) 2] ^CHI H§a 31 
Sl^ &£a 5x1(1301)^ SB 813(541) 2|*2| 21* SIS5*H'2J XV\ S£00 : 2|t|V7|aq» 

°£^ck £tt, oi^ 32 aa^ si-£a &»(i302)oii 2itH ^aa sa dst ^um, 01 

2h ^AlOil OIMM ^S0| «S|aO. SB, 0I21S S3 §3(541) LH*2| SB Sfi'B- 21*21- 

itwi ^iti- sa ^k^m ^jaieiq. . oi s^oih 31 aa^ ^£a §xi(i3oi) -a: 32 aa^ ^ 

£a §WI(1302)fe Ai^ DS ?lst »H" : StSBI, 0IM A»B2| ^|^^ Ai^ HH4£ SAB, £^ Ms 

mn m 4£ sid. 

DSOI, SB E JB(541) LH2J SBlf# ^SOil CH^H flS«BlD. 31 aa» HSSl &x| 

(1301) a 32 aa^ asa sxi(i302-)2i sb £ 54aoii uEiyi hi-sf boi zj\ 

oiiAi fisaD. oi 52^s*ei, 31 aa«. &£a s-xi(i3oi) a 32 aa^ «t£a &xi(i302)~ £ 

54bCHI £Aia H1-2F BOI SB if 01 52jQ1IAl O^fAIS S^ISD. OlEi^ S31fS 

3^1 4 SID. DPIOilAi^, £ 54a a 54b2] 2D\J\ SOil CH^H ^SO| 01*01 XI J\*± t 31 a 32 ■ BB 
§ ^£a §X|(1301 a 1302)21 ^71^21 e^S, SBHOI Xl-BIIM 4 SAD. £ 55- SBif 

2j s»a buh2j as2i ^ehm £aib aoia. 



31 §2b1 LH21 SB(547)1 Q Dig- OISV 4= S» S DSOII, BST VB *3(546)^F 

32 gb«(§a ^ am) iH2i gas a«i;am «a»rao. 

£ 54a01l £Aia Um BOL 33 BflW ^£a 5WK1303) a 34. aa^ BTEa S«(1304)S 32 
§3Hi2J XIS SIxIMD SHM USSD. Wl# 101. £ 54a a 54MHI £Aia 011011 C&EMd, 33 aa^ Si" 

£a sxi(i303m 32 atH2i ^*^oii asH'n, »i4 aa« BEa-5«(i304)fe.-ai2 ssasj s^*3oii 
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USSCh XII 2 gbHOilAK OE §3 ^E\^7[ Ar§£l=OL 0I2£ EST ^"43 ^XH (546) LH^2J S 
Him AhgoKJl X1I3 Sfil^ BSM §*|(I303) SI »|4 Sfll^ BE» Sfl(1304)0il BjuH SiSCK »I2 
£2bH°J £7| gffl?r XIII !5bH2| gggai- HxISrEs ajh g^oj n|£|. gggg, £ 55CHI SAIS! 612 
get sajs 2101 ^FSoHSQ. 3E1HS, S3 E J3(541) LH^2| S31^ SAILr Ssl 4* SiCh. 
£ 55011 Ai , g« A~ §°i g« ^BiOil CH«H1. S3 S3 ^bHOII CHSSiO. 

6»B tttai- SOL Q*2| Si 2114! oj-^xHI §7:171- A^HOil CttEh S3 E J3(541) LH¥2J S3ir£ 3^1 
4= SIQ. D\?m\M~, mt\ M 1 §3bH2|- X1I2 '^hH LH^J )H^^ 2M<^~ 2101 7r^5rQ. 

E*h Q4*2J gJM« SaII AJgSKH, XHI2 gbH LH2J £21 2301 ggl ^ 3 El 

Eg, S3 153(541) LH^Oil S37I- S3 52# Oil 2 El Oil HSMM, 3 522r°l HI 3 (7:1-01 g 

Hh£h iTOL B »S2| Sxtfg BEfll S»£ 2I^S^E12J Oil UAH A^§K31 gStfHAI S3 E J3 
LH^BJ S3^ e# QBW, §M1 21^21- 3^££ Id^Ot tlQ. 3E1LK il^S^EI 

21 WLIXI3 e^SSWI 7W *||E(S3 E J3)g Xil^K?! M«/d = 3E2J 7I#0| USS £101, 

E*J" ?rSSJ ti" 7r§ SfS ?5V 4 SACK E*h CHI U AIM tter MStm Sffl g£^ 

EAIi! 4= °!E^ B*ISfS NISEI 71- URS £ID1, ^fiAIOil §^ XH?I£JI! 4= °»CK E*J, OIS 4=B 
1 ^slf flW£ S*il« &JESI §•« LH^OII *«W Hfi?l- SiCK 3E1LL Ol gOil 2JCHAI, EhE 
3*WH AFSS *g2| ESAfl^f- HIgSOIlAi SEISW 3£! 4= HQ. 

OlEitt &S2| gAISEHOilAL £ IJS2J gjxRg BEH g^Dfl J««E|.£ §S 4S| ^E^^AL 

3 ^2*! FeRAMOl aaj*W AISB 4^ SCfe 2101 ^E1^ SJCh FeRAMOil AhSB 2fSa»2J S 

Tiion aej diisei 71&01J2; 0121 eenej dram lh^i diisei ^hshaieim saasAi a«sfb, *s ^ 

EM SAIo^Ai DRAMM Xil^§fe 201 7fe*HSCh 3^ 2j Ail ±7 y 7t^ttnils 2^ SSS! 

oi M^sti- 3^(hie m^i^oii 210B ±?\s.m <%m\ co-ek a as sexii sxi^ S3 e j3 

Oil S^^S^ A^i ^> SiCK Ol E1^ FeRAM ^011 SS^h V^iiOil CO£K SSI gsm^l X-JB|B^ 2 
01 XIH, 2l^hEJ a f2 Ide S^HS 4^ °i£Dl, 01 &X|# ^ S^OIIAI ^§| h 4^E 

SiTII SQ. 

OlSh §A|OD, ^Slil^ o'b^o^ ^« °2 ai-^s ^ji SiOIAI, CHM^ ?HIH AIE1M SS^- 4= Si 
711 ttQ. 3 DilLitl" HHilE . AFSoOT S^3A1 S3 aa2K3W-.5WI.aM -?fi-»4!* » 4^-2i^= 

-a-, ■■oiah-sAiM»aa«-&sa-^'oii"CHtrs'i! , a' a^e^i- s&sq. oi^iohai, eia« §wi 

CHI 3^2] oiqEi^l LOIEF ai-llS &X1CHI S^^l 3HIHAIH2J -JHnHAIS^g CEP of 

sais «tsa id i~ m\ soil 4= aa. 
/ ! 

3Bi°S / §fi ±r*j 4^E^3A1 ^S*fe FeRAM°j 2>^*H7f [ffl, ?HIHA|E1^ 0|g 

zmm s^isi ?hhhai&^ cm qi^ 3?ii ^ 4^ sick 3eih^, ^nm 
^i^oii ai 4 a a. [QEFAi, -id oj cm ?isq. 

0IX1L S ^SHJ gfi -B^AI ^l^ol^ FeRAMOil A»S ^SSl-Ol a^Sfe »B Oil CH^H 

£E 56S oi X-ilS "^011 A^£| ECR gEEDF CVD S^IM'TH^^S £A1^ E30IQ. 

E 5611- -tUl ^S£l^ SxllS ^SEil SXIHJ §S ^yo^AI 3lfeSffe' .FeRAMS] ^ 

^ XHS^AI ECR MEEDh CVD (Ba-Sr) TiO, (BST : barium titanate strontium) 

m Mmt\o\ &zmm ^gtm z\t! 5101 a-. 

ECR BE&m CVDCHI 2»H *Jg£! ^2*I|SJ flgS-AI, Ba. (DPM) r [bis-dipivaloyl-fliethanate barium], 
Sr(DPM).s TKO-hCHr), S 0_O? r Arg^QK Ba(DPM)r ^ Sr(DPM),^ ^ gggOII 31^J £5. 
MAI £ 56011 SAIS ?HEIO|SAi Ar ^1 3fe 5WI2| ^bH(1362) LH^ Ss^CK 

E£^]-, Ti(0-i-CHrK ^ ?HE101 Ar ^011 -2JW-- §iS(hubble)aO| SH|(1362)S tTS, 0.- 

&.SBI(1362)S £Ett gbH (1 362)011 A1 ^ ^MCH(1363) ^OilAI AIAI^IQ. 

01^, 2.54 6Hz£j 0K)I3^ECT XW\ 23(1361)011 2\M StH (1362)LH^ EBEICHAI ISbH(1362) LH Oil HH 
»a 4^1 Ml 01 #E^D^ £l>i| ^D. m-EFAl, XHS^ 413501 SHK1362)LHMAI AIAIS^ ?|x| 
21 ^MCH(1363)ej i^OII EE^r3, ^MCH(I363)SJ ^ ^EI^Hj 53 ^011 A1 XHS 
(ferroelectric material )S ««S ^"^101 .^SSQ. ^S* 4'E15^ 53 30IIAI ^ 

B» 5^'oWI ^^^^1 ^I^U fl«H:(1362)^ SSEITI *PIU ^OI£^ t\~ 201 

•Oia SOitAI ECR lE^OF CVD ^g Ahgofe ^1 ^011 CHtH £S0| OI^CHS^U, 01 ^ 

^ 3011 SJ"EAI I^IAI^ Sr^Q. 01 &m B2JOI OrUEF fe^l^J ?|tH lErZSDh CVD IBS, 1 

CVD ^, MOCVD (Molecular Organic CVD) ^UlEjij S£~ SAW" ^Si 4^ SiQ. 

E*j", nSSAI 4^1 aSt!" 2 S?S^0| OFLIEF PZT(zirconate titanate : [PbZrO, a 

PbTiO* 2| ^EIE(solid) gaj] : Pb-Zrx-Ti 1-xOi , SBT(bismuth strontium tantalate): .Sr-Blj-TaJt , 
SrTiO, (STO: strontium titanate), BaTiO, (BTO : barium titanate), E^ PLZT(PZT, ^ LaM PbZrO, 9 
PbTiO, 2J H^X-iltHI ^^l^rOl SSS 3^ ^5rl) : (Pb, La)-(Zr,Ti)0 , E~ °A r *!" 201 ^3 4= 

aa. 

SX-IIS &EM Arg^r^ AI^SOII CHoH iH^S S^t, p Id ^^Ai 0K3I3SKI- CH^SJ ^Kr4 
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m Olgofe ^2 LAN AI^B! E^ E-SEIDIE1 EHNAI HEIDI El D} CH32I ^u^l OlguF^ ^ ^ Ail 

OIS 20iiA1, ^ LW AI*BWAI2| S ££!W CHi* 7HS7I- £SaD. 01X11 01 ft MM Al SfllS BE 
HI S-xjQilAi 71 s - S-XIS2I BOIEh ££101 tfSBD. BKHS, dlOIEW 71 s ; §X|g«E1 B*US «E» 
UH^ ^Hl^ES S *W ^HHEISlEj HI 01 El- ID Oil £JSH S«0| 7>^D. 

^SSEE, ££i =2J BEMI Saw SJCHA1 EE! SLIEi, B0IE>2| £|3jU- °]AI2F X-ilU, 

3! OlIBi «E|2| Zf S^0[ waSE, 4*!*2| ?|« §aW S^CHAi DilOIEf «3, fflXI. OilEi a El 3 El 

^fiaioisi si s^oi wasa. 

£ 57^ taav .be» saw rat* a eh sot^s hmeoiek diioiei-71- ^di lih £7i ah 

HOI 01 El SHIS Id = 3S§M CCfEI-AI 01 ^01 XI 12, 3~ QUO I EH ££WI ?|fl ^£!^2J OiESil^ 

7i- «ssq. 92121 ##oi id soiyaa e= sassa cms siae iofe 
xi seaa hoieis qi-ai d&iSQ. ssi- §21- eei #eh, a! eiaibj ^xh e= ^xH7h 4^21 7m 
saw asa a^MBiioi ^351 e= %m*i schiai iaieioi, abxw jhh sshh ch^h sb-shi 3 

*>S5E4 ftHMffO-. 

£ 58 § 4£!^2J 7« S-a^l aEIM SOf^S HlEOlEK 4£J*WAIfe 2LIE1U0I SSID 01 

^oiaiil iwwaisi .oEa±« Ai-goF^- soi si-seism m c-iioiepi- ^e^ei ^aui *ms 

El°j tH ffl CHI ^5JSQ.. Oh37F 16 UhOlM 2IAIEIXI SfeQS E^ M3S ^ V 0I ^ 

d §£^2j (HIBi ?1~ S# a El 5. ejoH gl^AI SJDS ^XH 4*! 01 SJIBQ. H^Oil Ef£!0l DAI 2 

UE1EIH mhhi ^**m 7iqsd. *aoi as wee »oi ^sei^ei^ *a lh^oi a±aaoi ±a 
soil lAiaa. 

^1 ^ AIM 21 Sx-ll^ Saw 2iOiA1, ^BW 21fl -»SS TO I ^5.- gxlfi 7^ 

^^l ?|^ £l^ OilUAI^Ai AI-SBD. OlUii 1M Ahgu^ 2SE ^l-^ICK * STEJ S 

°M 2^1 d25 3^1 ?loHA1^ IT^AIOII ^9 7^2^01 Xp((WIS gE^X-ll)^ ^SE3 s2f 

Oil SJtH ^qi B«A|?|7I ^I^H Ahe^EK STESillSAI^ Cds/lnSb, Ha^Cdo- Te E^ 2a 
3a GaAs, Si, Va-SL 2 ^01 AH§7^oHIh EiUO^K ^01 712^^ A^l UJi 

mm^E\2\ &m wuxisj sum ^h s^i ^z soLTi^to- - • 
-s»re -sgf BlaVSsa'sas " sbs ^^ieioii sss^i^ ^eticn, ^i^ ^iie^^ei 

i>^a S3 ^1 .^ICHI 2j*H eXj Oil ?l^ E^E12^ ^a S3 S S3 E J 

3°i 3^1= SOI .^feSE* ^W(01^|A1 ^r^og g^sj ojh 193011 LHSa S3^F S3 

S! ?l^ ^ilECHI ^SH), E^Eil ^titJ- S-SHS XilCHuPI ^ E^ S351' E^EI^I- S3 E J3LH^ 
2] £l^^ XilOi^- ^ SiE^ §1-71 ?|tH Ol^j gat S32! ^1^ ^^EiOiiTil t\Q\£ 

EK 

.oieaoiiAi, S3s sag. ai^oi b ^aioiiw choH eaieiai sswa uwr bH^h «^§£5 hh 

ai ^> Si3 o^S°J S3 19371- Afg 7fetKira ^0! #d xB E ^l ^ SID. 3E12 A^ 

A^ E J3 LH°J U- ^Hi ^ofOl '^3^1- MEIOiOl: S ; 31- : HS ^£H1 ^JTil ^> 2iD. 

OIS ^'E^ ASW= ^Al I93M 4: SICK (§a BX-II2J tfiSS W^ES ZESEIE^ BH a El 

SiEU OIS £SS A^AI-71- 5AfEI^ ^Oil HJSH 2^1- §M LHS1 SJAfe^ S# CH^Til W §ES 
WEI #EHM &WHW IXI1T 4 2D). 

B ^SBJ ^jx-il^.^E^I S-a^ £1^ Oil U AIM ^^.Wl ?ltt Sl^ *ag g^M Sj^Pi ^4 
9", OilUAl ati" ^BOil 2|fl k\%D\istm OHUAIOil 2]^H SflSe §S ^ 9»| 4^1 

?i^a §aai- ^a sei hijmpi ?itr s-3 s m^a sai h^chi d^meiiois^u # 

Ajo^l £|*j- gfi Id ^E^l 5*^EK ED-El-Ai , S-^2^1 XH^Qil EJ^rH ^^a FeRAMM Al-gu^ 
^ 4&M Ej^rH §a^^ ^EH# mgtm 32* HEiff §M1 5i5j25 S^ SOI 

7>so^K. . EEth 4EKDI SI^OllAi ^oh3 01^1 ^a ilsW C0EI-A1 §Sf ^I^E 

^.HHaaD. CCfEFAl, OIS' oM2F SS2J HUH !2K7h ^iia SM2h * h ffll H^^E^ ^1 LUi 
SS"aa " XHg(HI °]^B Bl?l^ WIEE|oi FeRAM Oil bseioi §s aEis §s,wn 

^tSofe SOl 7^BAE^ ^F3, 3^ SI AI^^E^ S|^ &x|Eh S^t/ES i!2 idl 5 Ml 3D. 
E^j-, ?HIHA|E1SAi FeRAM °] 2>^S^I XHSM SSt^SW Sx-ilS ^£9 Sa2| fflSHAIS^I- 51AIE 

^ si-en aai^ s»-E9 sa^-aii?2f un af^e^f «^si-e« 

Eti-, S3 S3w was ch^>Ei ssii^ BEa sasAi flAiass-ga 193 lhchj lhss S3, 193 

LHEJ °rq, a 3£F ^ SEH dH^£g (fll^ S33 7m S^IS liJ^fe SOI 7^tH2CK Wll 

mch> S3 ^S2F ^ai^ mm= E J3 lhsj M« h §em xiioi^E^Mj S3si &mm ?immy\ 

ZIMM^ ^ ^(dissipation)^ 3^ES ^§of» ^EKDI OH-IEh X1l^# HBItJ- 

§-a2j sisj 37im xngsfe soi a^acF. ois3# 3^ tin ois sa^ ^7i e^m #^Ai7i7i 

^I^H ^mi\ XHSOil 2JtH ^^a FeRAM £HHI §31 73§th= SOI b^^EK 
E*]-, a 03^,^ §z|l 7=^^ Oil Oil ifili- 21^ Oil Li All HISSES Xilg^F- ?i 

a 7 BSD. CCIEFA-i, S3 E J3 LH^2J &a# ^tieh7l OilUAl £^&m MStKHU- Saai- 
Hfe OilLiAl HH^# Xil^f^ SOI gfiRMD. OIW im 2I*2J2| sifisia HHd# 4>UI«^ S 
01 CHB1S ?iaWAiE Sa« Ah^fe SOI 7^H2QK 

oiii ioi, gqoi s-ai ^tie^i ?i« wuhsai Ah§i tm asej es sboi 21^ wuai 
as- ->eESAi aas §asj 21= 53 ^?iw &7isai ^^acK 01s a^i °Eoii 

EJ^H S^OI 21^ ^S tl^2F ^2 51^ AF0I2] E2 3^MAi s ^EI0i -g»S HIS^E^ &aOil>il 
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s^sfe 301 ?\~tmQ. 

01 S^Oil 3°J0| 2|s* S90ilAi g-7| °J7| UH^Oil 3°J°4 2J^S^ 37171- OtIM #CH °j3 E J3 

LH^j SOI^, SB &E, 232] pH g W j 2j£uH3l BSKJQ. [QEW, SS SJ^S^HJ « 

MOW CU-EhAi HfS 5Hh£M Btwaa. OlS-j *]ES s£! SsHTOil 7I£3KM SB H3 

3^ &£« *{ffl1 LHDilM ¥£^71 °[oH £§(hollow) X1I ^AlOil ■ §a2| ? 

Til sa ss2i oi-EHBi flaoa ^seie^ ««sd. crew, ns iol aaa 7in sa #oi 

S*fS 7I« ME §1 S3 8371- A|E|g£(serial1y) g*WKM S3 93 LH°4 3371- flORHS S 

S fiSMQEE, 3*1= S3 S3 LH°4 SHOil CHoH 0 J§5|£5 ^SSUl S3 gfi, S3 E J3 LH^J 

^ SI its 31 ^ §SES 3g*ja. □ LKJPI- #71 «StJ 2*1011 Q\n «3S WS £l£ 

auoi 2i¥ £2 assi aaoi an srsaKia 91x101 aiais^ 201 ?r^hxih, crew sat? 
b&qi aau assies oi^chami so. 

/277 
SW 1 

B»*!£3 o,^!S HES §aWI °iOUi, 

SI^S^EISJ OilUAlM B*!SK7| M*f (HIUAI SS- 4*9, 

#71 OflUAl H&^EHHI 2|«i ^2^1 CHIUAIOil gaKI£ 4*9 

• st^fe 2»'*so£ tH = a»« beh sa. 
'aw 2 

H14MM 2101 AL 

« W- 3 — - — - 

#71 h eI« 7R£ 3 LH^Oil ^(negative pressure)^ SXttfe g.7|0fl CHS KM #7 1 §71 LH^2| 

CHI EOS- #71 §71 LH2I-SSMHI Clffl- 2fq £H ^^ohE^ UHxl£l^ 21# Sfe aflffi 

ess sa. • 

4 

^■ZBOI SiOi Al, 

&'sa sa. 

5 

^1 a^, LH ^oj gojQ, _ MH q go 2I-2I..87II 4^1 .gbl-.Lii^S SE*TS»« 

71 71^£| SSHW ^71 -ffla«SS"« OI^OIAI^ 2# *SSS-*h5 Elm- S 

: .. 

6 

■«i«oi -sin Ms 

.4^1 CHIUXI 'BS ^EKHI 2ffl| HSB MUWOII 2ffl| ^^^Ml 4^1 S7I LH'S| &SIC"a«S|i7| **KJ- 

^71 a^ 51 4=E^ 4=E^I HFQil [OEf fe^l LH^^J 51of 

^§25 sfe aas ^exi sa. 

AW 7 

#71 ^ MBI^BI^^ES ^^^1 □0|Oeg(diaphragm)m fliltK 2.^ ^AiSAi, #71 

□0101™°] ££|0il °J*K7a^°4 «tfM Mm\W #71 §7| LH¥°4- S2T# ^mt[~ 2M i§£^ 

ofe aiiis ei-Ea sa. 

8 

Xill^Oil aCHAI, 

#71 &5} gal 2J^S 5AI5CTU g^M mVtV\ 9m SM*' I4!«?l ■«« § 

m i>m ^ei-°i i§£5 3^ a^i^ "i-Ex-n §a. 

S?& 9 
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a WWI 2J01A1, 

35*0)1 am ^seidi. ;h°! gai °}tmn 471 2!^a ?k°! sae ssspi °m □ 5 
g^ 10 

s^ptf 11 

HIOtHH SiCHAI, 

«^S*U e °°^> ^ ^= 3*101 HHXIEIS 2i ofe SH 

g^ 12 

niivoi sjou-i. 

471 LHW 7H8H lUI OI0IE17) 21 SKr SfllS BSH §*l . 

g^ 13 
XH12SKHI SfCHAi. 

471 gXIOfl SS*(KPBS. hollow portion)^' *«an, #tHH £JoH 4§ 

a^HSM A)g5)01 471 CH3SI— ¥M0)l £|£7f *!4EIS 21s Sfe SMS 

g^ 14 

7H1 1 moil StpJAJ. T - - 



¥»s ^san ^ 2i= am i9£i ©fe eisre step a». 

§^ 15 

aawn-aoi'Ai. 

471 7H2J §a= M4. 73 £E= SW2J Si IS££ tfe SHIS BtSJfl .S*l. 

g^t> 16 

wmw .sjoui, 

4?i oii| S 7H oi ms*e>i sitj- ^bs n»§ oioixn hs«k7i wfc omw maaei 2i fS 
£s sh= a as srsx-u 3*1. 

g^ 17 

H16SM 2101 A), 

■471 o\am QiiaEis ssHg .gsasttss 2§ *a'£3.*i£ aatj asai -sa. 

g^t* 18 

;W1 ISS-Oil 210) A). 

471 2W2| gXHS : OIDIAl i«A)(HI 2J*| Sl^Efe 31 H3££ 5fe SHIS BJESI 'SM.. 
g^ 19 

2JCHA1, 

a* ss sag s.^sfe ga 4=en 

ga ^eoii 2j58 s^a gasi- uuai sag ssjspi §s ^ ^b; 
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S^S? 20 
HWHH 2JCHA1, 

2I¥£*E1 d2=S 4dSPI 916!- 4d 43; 

see ^sjspi £13 sa ^ 43; a 

2J$H 4=d=! aSW CChEf 691 ga 3*3 436011 «SS SfiB IAISK71U BiJSh^l 



4d 4& a 69i §a «s 43= 69i wiuxi as 43011 sish g&g wlixis gsss^ s# 
SIS sait! =sa 2x1. 

SIW 21 

2I^S^E1 dHl 4doK7l ?!*]■ 4d 43: 

691 §a S4 43011 2|*I S43 §S2f HIJ21 gSM WttPI 913 §S «q 43; 

£S?h Alga 52! # 3^A|2ISXI Cd¥M 33SPI 913 33 43; 3 

*!0I£ 691 33 4=90)1 2)3 33 21*01 SAISCTU gdSPI 913 S£ gd 4E^ 

S Q 5*i8H, 

22 7 

6^Sfi id 43= Q= BE* §x|S SSg SAI*CTU #dSI= 21 Sfe SSI 

g^tJ 23 ' , 

LHA1 CHE 3 tJOfl StOW, 

691 ga §5? 43^ S-^diflS *gg FeRAMS!' iS£S SfS Slfltt 3£»l .8*. 

24 

a?3W)i schai, 

691 S^SMSI -^g ' HS'= PZT, PLZT. SBT, SrTiO,, BaTiO,. £S (Ba-Sr)Ti0,°J sgog 

saa 3sa §xi. 

25 

*II2D30|I SICHAI. 

691 4d 43= Cm S»S 3£HI gxIS^EI dsM 4=dSI-= 21 S 5i2g SIS S*I§ 3£*il & 
XI. 

m=F£ 26 

671 4d 43= D= SSHS fflSM &X|S¥E1 dsM 4d^= 21s igo 3 9h _ o.^ gje^j g 
x|. 

aitfOfl SICHAI, 

691 OflUAl =3 4EKHI 2JsB 2|« fHIUAI^h HIS^6EHS §=2EIS 2t *fe S 

BE* S». 

§^?3 28 

■ JO ISM 2ICHAL 

691 0IIUAI S3 4=3011 £1*11 33= DilUAIS 3^2! 2# i§25 SIS SJBS 3SEJfl. .g*l . 
§^?3 29 
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nil in i^i^i^'.iif 1 ^ fg 1 iffv s " ■= Am,2j 

41 

42 

H 41**011 SCU A), 

All!!*' 21 °° &5LM °* ,2J S ° "HXia^ iS£g 

43 

sje*ii g*ig xiisspi g-son soui, 

Si°| 3 *fl £3 £0)1 a2°4(A)i tJSSfe EM; 
491 MSaKA)2| 8l¥ttM JH?*» tiSSfe Effll; 

49| Si°| !?SSfi HTffkc E^l; 

SHIS Z£2!0flA1,E2a «|gg OlgoKS g=i*g = cpQ; g 
491 ESS lies .01^0)2 £231 Igf ggS^ BTfl 

44 

%nm s/sx-u §sii hisspi a^wi sichai. 

Si£J S3 61H| essj(A)g SSsfe EM; 
491 £2:°|(A)2| J»*S SJSSfe 37)1; 

491 S i 2| m E^l ; 

491 Si2K e2S«A)0|| °|«| «gg HISfgEJ LH " S! £|* £21 #011 £s5}(BJ§ ^lr '^i 
SMS ESS fflgg SWll 3 as' 33 20)1 ES^g ^gi^ era- 

49| ess ngs-owoia es*h ssjg sssm *w4?i Essjg HEia&i^ b?u 

§ StfSfe 2!© agog §fe gjjflg ffiESI/S*! 7115 gjg, 

45 

4¥oir 7» she ?tmzmm ttsptsspi fe§*j- §«2J a°j- Ai^gon sjout 

491 7js ?fc 5W&< 

e? °'~ sfe ° l * i " 011 ^ ^ §ag o,iia qioieimai sssw w^-bdi 

491 0IOIE1 g&»0| 2|oB ^2tf=! QI0IE11 S.SS^j Wftf "Ssf D||0IE1 SA|^' 
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491 Oil L1 7:1 ^Sh^Oil 7|£!^e blS«£3 713 £^of7l (HI Li XI 
71 « S»SJ i°7;H SISH 71 5E ggSK?! MV 71 3E K 

491 71 3E KS*E1 asa 71 5E A S 7| IE Bl aSo>7l MV ?! 3E A <^XI^ 9! 71 3 
E B £X!^; 

?\ 3E am 49i ax-a^ be» sms 3*«m. 491 gifliv s*i*osj- h 491 ei^a 

H0IE12I- 471 ^2561 QI0IE1S «V ga B/M*J 

491 01 A!B MOIEIg aStPI ZKt aoiEl sxi^; 

491 C1I0IE1M agotfl £IV DilOlEi £XI^; 

491 71 SE BOil °JSH 491 CilOIEiP «V 

491 SS^N 3oH m±s\ C10IE1B SXIotfl £IV ^2 CilOlEi £XIV; 

491 °J^ia HI0IE12h S£g 491 ^s:a 01 01 El M U|ja»PI £IV QilOIEI HIH^; S 

491 aioiEi Him^oii siv huh saw t&a- 7in g«2, Alse ap^u- a^i -§7h«wi m 

i 5v*h= 2# mss^ 71^ sasj set ai^h. 
46 

H4SVM 2JCHAI, 

491 71 2E AOil BJoH MSB 491 BOIHS 491 71 52E AOil °|«|AI5 nSl 4^ £H BXN 491 71 
3E BOil SJoHAiy ^Hi ^ 2» Sfe ay A|±g. 

S W 47 

a«wi aoiAi, _ _ _ _ „ _ „ _ _ _ _ 

491 7H2i 'S"aB"«^"rWttr£Esej^2r «ie! "a« is^s as ai^b. 
4a 

-H45V0I SICHAi, 

491 Oil 01 El 2J£i^, 491 71 2E A £XI¥, 491 «:» HS*, 491 491 • & 

ESI S*| LHCHI HHXIEII2, 

491 §S B/W* S! 491 OilUXI 491 SJflV "-BEa S»-2J S3 4KHI E~ D IE5 : 2l--3 

. XI Oil **£EI^ oF~ S2t Al^gj. 

■a^ 1, 49 
•m«voi aioiAi, 

491 OilUXI S5¥0fl 2JtH SgEI Oi 491 Ofl U XI "BB* (HI °I*H SerSS HSEI'fe 712^^ 2X^1^ 
^E. E^ S"AK32! 2M ^9E^ ^ . 

a^ 50 

.'«4B4H» SiCHAI, 

491 OilUXI 9 491 OilUXI BE^= 491 7|S SUE 7 1- ^ El XI 7 K 4' SI' UH AIS DF^MTil i .«» 
-El = J 2S ay Al^y , 

51 

^l5DtHH SIOIAI, 

491 OilUXI E2XJI S^'OI ^?Hia ^2 tl^Oil ^JoH ^^EIH, 

491 OilUXI 491 §3 491 E2^l 3^0il eiSti" ES*!I 3gOI ^bia ^2 tISOil 

491 ^ 5IS2J ESX-il 491 §2! 5| ^^E12j 2XPI*J °EOf| BjoH 3^2] SEj-m 4^of~ 

52 

Xfl 51 VOI SJOiAi, 

491 ^3 t|g^ 491 ESfll 3gS 49 1 SxflS ^Ex-il Sx|2J £|« 5^ ^^011 ^71 Xj ^4Ei^ -2 

M 1925 ay A|±£J. 

53 

^oiE siusi aav ysa &xi7h HHxia an a aw soiai. 
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2I^£^E12J OilUXIM »£m7l 9\ti CHI U XI e» a 1 
£71 DilUXI as- ^BOil BJ^H «^ DilUXIS §s»fe g*> 
# 5«rtl= 21 oKf S3 E J3, 

54 

£^01! 53011 [[IE S3 E J3t tfSfc* S32! 7|s 3*101 SiCHAi, 

£71 S3 S3 LH CHI BHxIE! £71 Sail*! S*|2| ^ ^BOil 2J« SSEIuDL £71 S3 ?J3 LH 

(Hi sva S3M mn aaas zw ^0-1-71 an- ^um^ 2# i§£5 t»* S3*! 

71 1? §*|. 
§^ 55 
H5WHW 2KWAI, 

£?| saoj g3 S312J a^j oj H ej H LH CHI 31*S S32J SUM [[Eh XISS ?|*| £011 ^ 

gxi&iE^ 72 tin, £7i im 4=yoi £7i im ^aiskh ^su- ?i*ioi g*is £7i S3 S3 
• s sti' an a^xkhitii sno^i ?i^ 4^g si ^s^s si^ S3*! 71^ §*|. 

56 

a^oj oj H |g H =o| z|2|s £j\ ojh ^3 LHOil S32j 114011 CKI- X|§£! ?|x| £011 ^ 

^ £X\S.\5.m 7£ £13, £71 ^BOt £71 ^^tl ?lx|0il ^xlS £71 S3 fJ3 

m tin £7i S32j gnoii eki- £7i g*is S3 e j3^^ei §51 S3e 3w siiem hi 
■cwpi siti- flioi stn*£ ^.m 192^ «s S3*! ?m ^xi. 

57 

S3M E«W ^15= Ofl S=l S3P 54BKD 3 LH^Oil SSKregat ive .pressure) m &Xm~ - - - - - ~ - - 

... 71 -M«-3a B-30I-SU3I Al — - - - ~ - - - - = - ' ~ ~ " 

£7| lh^2| §^1 im £71 LH¥2| 51o~r7| 2\t! 2m 51 4^; 

£71 51 SS^RI ^I^H £l¥^¥Ei TillSa OilUXIS £71 Oil UXI fife £01*1 OilU 

XI S ^^71 OilU XI 

58 

£71 a hE ^ 5| v^CJ-O^ 

£71 LH^2F 21^1 ^!§F7I SS; a 

•£7i m^m iwwsm z\a *«s 7rm ^tm^ s# ^s^s ^ S3 193. 

59 

■H5BSJ0I SiCHA-i. 

: £7| 71^ S27|5{ oj^CHI Sifl. 4 D)Sif».?U|*te 2f.i§2g.u^ S3 E J 

§^60 

£71 SS- £7! LH^2| e^OI ^Orl £71 U JH 7|^2| ^Qfl 2|*f| £7| ■S>."b'6| 21 

¥2J §71! £71 LH^2J 2f^££ °£^£^ Ol^OiXl^ S# of- S3 E J3. 

61 

■ a5?WHI SiOiAl, 

£71 CH1UXI ^BOfl BJ^H E^S OilU XI Oil 2|'« g^EIOl £7| LH^2J §°J| S^oh7| ?|?> ^ 

£71 51 £71 4=B(HI SJtl" 2# ECfEK £71 LH^BJ 51tfe 21 

f92g §fe S3 193. 

62 

n 61»HHI 2101 Al, 

£71 °f<M 3# 4^B~ MEI^Ei^ QOIOriSs ^Uieffi. £71 QO|0eiS2| ^?|0il 2J 

tl Xi^ 2>2| ^irM A^oFOt £71 LH^2J e^ h M S^fe ^1 tfe S3 E J3. 
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63 

93 E J3^ ^§5h= M^ K 2J 53 gag ftSWPI WW g£ 5^ 49: 5! 

#7i sm %m 49°j laef £9i ^ ^eoii *ajs gse umt\o\ £9i lh^^j em* 
etwi 4=9 

1 Steffi, ' 

£91 51 4^9=, £91 S9 4^901 g^t 5H." gfifig SBM 1 §^ £91 g£T* 51SO, 
£91 §S ^3 ^9 qj CHILdXI B& 4=9= £91 Oil U XI B*h ^c hQij B&£! OilUXIS gsftf 
5 21 ^9^^ ofe °J3 E J3. 

64 

?HI 61^011 SJ01AL 

SB E J37|- ^H^uF^ gS/SJ 52 gfif ^3^71 g£ 4*B; 
il^S^EI d2i 4^!ol9l ?lti" 4=d 4^9; 3! 

£91 4^ 4^9011 £J*H d£M [KF £91 ggf* 3^71 £91 2^ 4=9* S1M0IS 

AI7IH, £91 2^ 2^ £91 4=9011 *i§S g^g UIHuO £91 

%m mum £9i 53 g£M 9^m^xi ch^m stwi 4=9. 

* 5tt*H, 

£91 SW 5^ 4*SS, £91 B9 *>SW ^JoH £91 2^ B2W £91 g°J2J 52 §S1 SWOT'S 

£91 ga £91 4£! 49, 9! £91 SEf 4=9= £91 01 LOT H» 4*9011 Uti BSS.MU 

.3.3_gg*lfe3«- H£S.*.e S3. «3._ - — . — -= — — — — — — ~~ — 

XII 61 0)1 HOW, 

£91 NLOT B& 4=9° 2X1-71 SEN °E 712^5 2^1 ^£ H AI7i7| BTS tISM £91 
tISy- 21^011 HHxjsj £2 sl^AfOIOil ?H|ifffe 21 Bl~ 93 193. 

£91 93 133^ £*.«!£* ^Hloffi £91 «.£« SHf JEWfe 2t f .9£5 *fe 

-S3 ?J3. 

: 83¥ 67 

LH^9h §°f£g 8*1 EIS g7|01l BHxiEIJQ, £91 g7|2J LH^ ^011 CDEI- £91 g7|LH^ BSs 

71 °rq 51 £91 5^ ^>B# §^AI?|7| ?|tH 2l^^¥Ei ^I^EI.^ OilUAiM £9| 

iMLrasa- AiS QE §^°J Mld-nS BSAI?|?| ?lt> WIUXI B5 4=901 "BSa SxIM. 

£91 g7l LH¥£i 8W* "a«PI ^ 2i 49[H! 2^ 2^* £9| e7i lh^^i 
HIHoFOI £91 g7l LH^°J 2W* -3*ia|Sg ^A|^l~ 9711 

i.stmfe 21 ^s^^ 3& a« 5i g-g. 

g ^ 68 

^r : elxitt"-BEa n-.nvce* £ K 7i g^isi ai^oii i»Ai?ia be ^i- ^7i S7isi lh.^ 

.CHI i^A|7|^ £^H^ £91 g7|0fl 

£91 5§. 49£ £91 g7|£j LH^M £91 £|^2F gc'ufe £9) SS*. -JIBWI ?ltt U J 

M ?Rf ^Hl^ 2* ^9^^ °^ 51 ^s. 

69 

HeKHH SiCHAi, 

£91 U JH §2713 SJ^OII SJ^H B^l 7^tt 0IS« ^U|^^ 51 I9£S °m 51 

70 

£91 g°T 51S, £91 LH^£1 SSOI ^1 £91 *« 7R°J gZKHI °JoH £9| g^g 
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/M 21*21 8711 471 §71 LH*£ SSoKH 01^01X1^ 21 SK= °^ 2g 

71 

HB7B0I 2J01A1, 

2§SK= 471 2,>s* 21 £E!# Sttt^ 21 li£S Sfe gjej 2§ »B . 
72 

H7IIHH 2101 A|, 

471 &c$ 3§'4E»= 1£I4'EI5 5f£S f!S3 QOIOESg ^HISKH 471 Q0I0KB21 SSIOil 2J*f 
E«Kt2| »SH OIS&KM 471 g7ILH°J BSi* 21 1921 Sfe 2J^ 2§ gg. 

73 

J17I«HHI SiCHA), 

471 §7^ SISSF^ 52! gag 3|5|SF7| gs *st 4=B;.S! 

his ama ram* s * sag ""^ 

471 grq 5§ 471 ee- ^boi msm zm%> nasi Btm 2^ 4-71 ssrs zmtm. 
471 sa §1 471 iwdxi 471 miuxi e» ^ekw si*i s&a chiuxis s^ei 

'S 21 Sfe 2,^ 21 SS. 

74 _ 

-»|71t.W2i01At. ~ 

471 §7i7t sise^ ssrsi 5a sat ^sjspi ?it>- ga.s^ ^s; 
21 *s *a dse $nt\y\ si 

21 B32|. 471 52 gSM EmjhzrXI 01 ¥1 BSSI7I" «tt £9 4=3 

i sutra, 

75 



S3M esswi $itni soechi ssi sag stsfe aa aaos sioiai. 

H ,LHnr"8{S|= 67011 [[© °^ 5g gfgl AfgSK)) 2§a= 21 1321.51= U3 i3. 

§^77 

4*011 53011 COS 33 EKlftlc 933 : 7|^.g*|0ii 2101AI, 

4^1 93 93LH0II HHflS 49I SJHIS etSSI Wit 49011 2lsB »SEIH. 4^1 S3 193LH011 

33M s^ii g^E|£ D-g 9ltf .&9 ^UI§fe 21 1921^ 333 71^ 



78 

S [ID A^Ah01l7il 23Sh7l 9\*i ^<3M 5ttH»S 21 l§££ofe 2J3i2! 7I§ 

79 
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M77%m SJ0U1, 

>zi^°i o|3 eg 3 so| z|Z|3 oj H aa LHCH1 £* h a S3H] g^Oil im XIS*! £1*1 £011 ^ 

^ ^xitiEm &u ❖soi t&r &m *d*iw ^sti- *i*iw s«a e j3 

mv\ Di ❖es as ^s^s sf= S3*i 7m s». 

80 

H534HH SiOiAi, 

^^oj o,^ u hsa s ^,g ^ CHE oj 3 g3 LH^^I SHBJ «qa 53 S3LH 



2i xi§a wast 



SB, 



***2j aa« ffsa s*i= §m ❖soil ^on a^a £Pi §a ❖ekhi h 
SB CHSSfe s^sf hi asm, 

kjc* § ai gAj^ Hfigs gchgj. ^ |A| a»9| age* ^c^j oj*|. g. 

& 1HH #^o^ as sgo S oKr S3 E J3. 

81 

MWLW\ £101 Ai, 

&?\ a as esa smsoiiai, S9i S3 shlhsj sa^i «ia aaoii *s*i= sas esa 
oi£i°j cfe eia« esa sws S3 saw ng£in, 

a^i s^oj oj as d|^i sss, g-^rsa ^Hoii usa 4^1 □* &a« eisa s-xi^f #71 S3 

2J ^a 53^011 ^£dF= 4RI SaS BSB SMS^EJ £!SS go a^| S3 fjHLHSJ g- 

?J31 2^SF= 2!S Sfe S3 E J3. 

82 

^B^ jmjgxm skhai, _ „ • „ „ _ _.. - - -~ — - - - - - - — - - 

52011 iJ^V 80011 COB S3 fJ3S gTKJ S32! ?M g*|. 

msei ±nn sioiai, 

•2i^£^E1 HIS**i£3 S3EI= 2I¥ WUXI» 3^£3 «*J (HIUXI -5t»Hl, 

^H°i §K 4^1 S^S Jt^M^°ZM 
as ^9^^ 3^ DilSBI ^XK 
84 

uiwra be«s as n'aEt ^af. 

85 
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